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An Account of the Li v e s of the mofl. Eminent Perfons in every Nation, 
fiom the earlieft ages down to the prcfent times, 
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Minehead. of 

Conntrm m *tuhkh 

Contents and ^taiky of thi 

Medkai Virtues. 

V — ^ Sprmgs* 

they are founds 

IVaier. 


Tarkton, 

Lancafiiire in Eng- 
land* 

Similar to Scarborough wa- 
ter. 


T ewklbury, 

Gloucefterfhire in 
England. 

Similar to A don. 


Thetford, 

Norfolk in England* 

Foflile alkali, fixed air, and 

Purgative and diuretic* 

Thoroton, 

Nottinghamfiiire in 
England* 

Similar to Orfton. 


Thurlk, 

Yorkflilrc in Eng- 
land. 

Similar to Scarborough, 


TibHielf, 

Derby (hire in Eng- 
land. 

Iron difibked in fixed air. 

Similar to Spaw water* 

Tilbury, 

Efiex in England. 

Fofiile alkali. 

Diuretic and diaphoretic* 

Tober Bony, 

Near Dublin in Ire- 
land. 

Fofliic alkali, earth, and bi- 
tuminous oil. 

Similar to filbury. 

Tonftein, 

Cologne in Germany* 

Fofiile alkali. 

Similar to Seltzer, but more purgative* 

Tralee, 

Kerry in Ireland. 
Kent in England. 

Similar to Caftle Connel. 

Tunbridge, 

Iron, fome fca-falt, with a 
little feknites and calca- 
reous earth. 

An excellent chalybeate, ufcful in all 
difeafes for which the Spaw Is recom’- 
mended, 

Upminller, 

EfTex in England* 

Sulphur, folTik alkali, and 
purging fait. 

Purgative and diuretic* 

Vahls, 

Dauphin y in France* 

FoJOTd alkali. 

Diuretic and laxative. 

War drew. 

N 0 r thu m bcrla n d . 

Sulphur, earth, and feaTalt. 

Similar to Harrowgate water. 

Weatherllack, 

Weftmordand in 
England* 

Iron, fea-fak, and a fmali 
quantity of hepatic gas. 

Purgative, 

Walieafrow, 

NortUamptoufiiire in 
England* 

Similar to Iflington water. 


Weft Aflrton, 

Wilt (hire in Eng- 
land. 

Similar to Iflington. 


We ft wood, 

Derby 111 ire in Eng- 
land, 

Green vitriol* 

Similar to Shad well. Ufed for wafh- 
ing ulcers of the legs. 

Wexford, 

Ireland. 

Similar to Ifimgton* 


Whiteacre, 

Lancaftiire In Eng- 
land* 

Aerated iron and probably 
calcareous earth. 

Somewhat aftringent. 

Wiggle fworth. 

Yorkfhire in Eng- 

Sulphur, earth, and com- 

Emetic in the quan tity of two quarts, and 

land. 

mon fait. 

faid to be cathartic in the quantity of 
three ; a fyigiikr circumft nee if true. 

Wildungan, 

Waldcch in Germa- 

Similar to the waters of 

Ufcful in fcorbutic and gouty difeafes. 

ny. 

Bath. 


Witham, 

E Jcx in England. 

Aerated iron, and common 
fait. 

Diuretic, alterative, and corroborants 

Wirkfworth, 

Dcibyftiire in Eng- 

Sulphur, purging fait, and 

Ufeful in fcrofulous and cutancoua 


land. 

aerated iron. 

difeafes. 

Zahorovice, 

Germany. 

Similar to Nezdenke w^ater* 

Much elteemed in fcrofulous cafes. 


MINEHEAD, a town of Somerfetfliirej i 356 milea 
from London^ It is an ancient baroughj with a har- 
bour in the Briftol channtlj near Dimfter caitle^ much 
frequented fay palTengers to and fr0m Ireland* It 
wat. incorporated by (^een Elifabeth, with great pri- 
vileges, on condition the corporation ihould keep the 
tpay in repair ; but its trade falling off, the quay wai 
iiegkfted, and they loll their privileges* A ftatute 
was obtained in the rdgn of King William, for reco- 
vering the port, and kteping it in repair, by which 
tliey were to liave the prohts of the quay and pier for 
36 years, which have been computed at about 200 h 
a year ; and they w'cre at the expence of new-build 
iVig the quay. In purfaance of another a£t, confirm* 
ing the former, a new head has been built to the quay, 
the beach cleared, &c. fo that the biggefi; fhip may 
e^ter, and ride fafe in the harbour* The town con- 
tains about 500 honfes, and 2000 fouls* It was for- 
Voi** Pait L 


merly governed by a portreve, and now by two con- 
ftabk'S chofen yearly at a court-Ieet held by the lord 
of the manor* Its chief trade is with Ireland, Trom 
whence about 40 veffela ufed to come hither in a year 
with wool j and about 4000 chaldrons of coals are 
yearly imported at this place. Watchet and Poriock, 
from South Wales, which lies diredly oppofite to it, 
about feven leagues over, the common breadth of this 
channel all the way from Holmes to the Land's End* 
Here are feveral rich merchants, who havefome trade 
alfo to Virginia and the Well Iiidiea ^ and they corre- 
fpond much with the merchants of Earneflaple and 
Brifiol in their Foreign commerce* Three or four 
thoufand barrels of herrings, which come up the Se- 
vern in great flioals about Michaelmas, are caught, 
cured, and fhipped off here every year, for the Medi- 
terranean, &c. The market here is on Wednefdays 
and fair on Whitfim'Wednefday* 

H ‘ MlNERALOGr, 
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MINERALOGY, 


TS that fcience wliicli teaches us the properties ofmi- 
i iieral bodiesj aiid by which we learn how to cha^ 
j-a£lerire> diftingulfhj and clafs them into a proper or- 
der, 

INTRODUCTION, 

Miner-Alogy feems to have been in a manner co- 
eval with the ■world* Precious (tones of various kinds 
appear to have been well knowni among- the Jew's and 
Egyptians in the time of Mofes ; and even tlie molt 
rude and barbarous nations appear to have had Come 
knowledge of the ores of different metals* As the 
fdence is nearly allied to chemillryj it is probable that 
tlie improvements both in chemillry and mineralogy 
have nearly kept pace with each other 3 and indeed it 
is but of late, iince the principles of chemiftry were 
well underilood, that mineralogy has been advanced 
to any degree of perfection* The bell way of lludy- 
ing mijicralogy, therefore, is by applying chemiflry to 
it ; and not contenting ourfclveg merely with infpedV 
iug the ontfides of bodies, but decompounding them 
according to tlie rules of chemitiry* 'This method 
has been brought to the greatdl (perfection by bir 
Pott of Berlin, and after him by Mr Cronrtedt of 
Sweden. To obtain tliis end, chemical experiments 
In the large way are without doubt neceJTary : but as 
a great deal of the mineral kingdom has already been 
examined in this manner^ we do not need to repeat 


all thofe experiments in their whole extent, imlefs 
fome nevv and particular phenomena fliould difcover 
tijetnfclves in thofe things w^e are examining ; elfc the 
tedioLifnefles of tliofe proctfles might difeourage fomc 
from going farther^ and take np irujch of the time of 
others that might be beuer employed. An eaikr 
way may therefore be adopted, which even for the 
moll part is fufllcient, and whidi, though made in 
miniature, is as kientilical as the common mHiiiier 
of proceeding in the labcn atones, fmcc it Imitates 
that, and is lounded upon the fame principles. This 
con fills in making the experiments upon a piece of 
charcoal with tJie concentrated (lame of a candle 
direded through a blow-pipe, i he heat occalioned by 
this is very intenfe ; and the mineral bodies uiuy here 
be burnt, calcined, melted, and feorified, as wdi 
as in any great vi^oiks* 

For a defeription of the blow pipe, the method of 
ufmg it, the proper fluxes to be eniployed, and the 
different fubjeds of examination to which that init ru- 
men t is adapted, fee the article Jhou*-P/j/ty where ali 
thofe particulars are conciftly detaikd. It may not 
be improper here, however-, to re fume thofe details at 
greater length) avoiding, at the lame time, all mine- 
edfary repetitions* After which w'c Ihall exhibit a 
feientific arrangement of the mineral kingdom, ac- 
cording to the molt appr-oved fyltem. 


P.^RT. I. liXPJiRiMENTAL MINERALOGY; with a Description of the 

Necessary Apparatus (a). 


Sect. U Of upon ^ari/:s and Sicnes, 

W H EN any of thefe fub dances are to be tried, we mud 
not begin immediately with the blow-pipe; but fome 
preliminary experiments ought to go bdore, by which 
thofe in the dre may afterwards be dirtkled. For in- 
(bnee, a (lone is not always homogeneous, or of the 
fame kind throughout, although it may appear to the 
eye to be fo. A magnifying glafs is therefore necef- 
fary to difeover the heterogeneous particles, if there 
be any ; and thefe ought to be feparated, and every 
part tried by iifelf, that the effects of two different 
things, examined together, may not be attributed to 
one alone. This might happen with fome of the finer 
mic^, which are now' and then found mixed viuxh fmall 
particles of quartz, fearedy to be perceived by the eye. 
Thetrapp (in German foh^art^em) is alfo fomt times 
mixed with very fine particles of feltfpar {/patutu fdn^ 
tillans ^ or of calcareous fpar, 6c c. After this expe- 
riment, the hardnefs of the done in queilion mult be 
tried with (leel. The flint and garnets are com- 
monly knoven to flrike fire with (lee! \ but there 
are alio other fiones, which, though very fcldom^ are 


found fo hard as likewjfe to (Irike fire. There 
is a kind of trapp of that hardnefs,* in which no par- 
ticles of feltfpar are to be feen. Coloured glafles re- 
femble true gems \ but as they are very foft in pro- 
portion to thefe, they are ealily difcovered by meana. 
of the file, i'lie common quartz-cry Hals me harderr 
than coloured glaflea, but fofter than the gems, The 
loadilone difeovers the prefence of iron, when it ia 
not mixed in too fmall a quantity in the done, and 
often before the done is roaded. Some kinds of bamia- 
tites, and paTticularly the coe rule fee ns, greatly refemble 
fome other iron ores ; but this diilingaifhes itfelf from 
them by a red co onr ■when pounded, the others gi- 
ving a blackifli pow'der, and lb forth. 

The management of the Blo^jLf-pipc has been defcribed 
under that aitide ; but a few particulars may be here 
recapitulated, or added. 

The candle ought to be fnnffed often, but fo that 
the top of the wick may retain fome fat in it, becaufe 
the flame is not hot enough when the wick is almoll 
burnt to allies ; but only the top mufl be fnuffed off, 
becaufe a low wick, gives too fmall a flame* The blue 
flame is the hotted; this ought, therefore, to be 

forced 


(“a^ From Engedrom’s on tho and Magellan's Defcriptwn of Pocket-Lakrmrks^ &c, 

fubjoiiied to the Englidi Tranllatioxi of Croffl^di^s Mimrulogy^ sdedit. in z vob, DiUy» 
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a\it whrn a hezt U reqvilred, and only the 
point of ti\e flame^ rrnifl be direded upon the fubjedl 
wbioh is to be diayctl. M. Magellan recom[nendi>j as 
being moll cleanly und convenientj that the candle he 
inade of waxj and the v/kk ihmild he thicker than or- 
dinary, Its upper end mail be bended towards the 
matter intended ta be heated, and tiie llream of air 
muH he dtre^ed along the furface or the bended part^ 
fo as not ahfolut^Iy to touch it* 

Th- piece of charcoal made life of in thefe expe- 
nmcut« (mill cot be of a difpolition to cracd:* if thia 
Ihonld happen, it muil gradually be heated until it 
does nut crack any more, "before any alTay is made up- 

it, If this he not attended to, but the affay made 
immediately ivdth a ftrotig ilame, fmall pieces of it will 
fpfit olf jn the face and eyes of the afl'ayer, and uftcu 
throw along with them the matter that wnis lo be uf- 
faved* Charcoal which is coo much burnt con fumes 
too quick during the ex per im tut, leaving fmali holes 
in it, wherein the matter to be tried may be loti ; and 
diarco d that h burnt too little, catdies flame from 
the caudle, burning by itfelF like a piece of wood, 
wiiich Hkewtfe hmders the procels* 

Of thoie things that aie to be affayed, only a fmall 
piece muJl be broken off for that purpofe, not bigger 
than that the flame of the candle may be able to aCt 
upcui It at tuice, if recpiired j which Is fome times nc- 
cdfirT, ns, when the matter requires to be made 
red hot throughout, the piece ought to be broken as 
thin as pofTible, at leall the edges ; the advantage of 
which is obvious, the hre having then more influence 
upon die fubjed, and the experiment being more 
quickly made, 

.Some of the mineral bodies are very difficult to be 
kept fleady upon the charcoal during the experiment, 
before they are made red hot ; becaufe, as foon as the 
flame begins to ad upon them, they fplit afunderwith 
violence,%ind are difperfed. Such often are thofe which 
are of a foft con fi Hence or a particular figure, and 
which prefen'e the fame ligure in however minute par- 
ticles they arc broken ; for inlUtice, the caicarcDUS fpar, 
the fparry gypfum, fpany fluor, white fparry lead- 
ore, the potters ore, the telTcllated mock- lead or 
!)lendc, 6c c. even iill the common fluors which have no 
determinate figure, Thcfe not being fo compad as 
common hard Hones, when the flame is Immediately 
urged upon them, the heat forces itfelf through and 
into their clefts or pores, tmd caufes this violent ex- 
panfion and difperfioiu Many of the clays are like- 
wife apt to crack in the fire, which may be fur the 
moft part aferibed to the humidity, of which they al- 
ways retain a portion. 

The only w-ay of preventing this inconvenience is 
to heat the body as flow ly as poffible. It is bdl, firll 
of all, to heat that place of the charcoal w^here the 
piece is intended to be put on ; and afterwards lay it 
thereon ; a little crackling will then enfue, but co,ti- 
monly of no great conrequence* After that, the flame 
is to be blown very fiovvly towards it, in the beginning 
not direflly upon, but fomewhat above it, and fo ap- 
proaching nearer and nearer with the flame until it 
become red hot. This will do for the moil part j 
but there arc never thelefs fume, wdiicli, not with! land- 
ing all thefe precautions, it is aim oft impoffible to 
keep CD the charcoal. Thus the fluors are generally 
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the mofl difficult ; and ns Oiie of their principu! cha- Oti 
ratlers is difeovered by their elFccls in the flic 
they ought neceifariJy to be tried that way. To this 
purpofe, it h bell to make u little hole iu the charcoai 
to put the fluor iw, and then to put another piece of 
charcoal as a covering upon this, leaving only a fmaJl 
opening for the flame to enter* As this flone will 
neverthdefs fplit and fly about, a larger piece thereof 
than is before mentioned mu ft be taken, in order to 
have at lea ft fomt thing of it left_ 

But If the experiment is to be made upon a (lone 
wltofe effects one does not want to fee in the ftrey^^r ye, 
but rather with fluxes, then a piece of it ought to be 
forced down into melted borax, when always fome 
part of it will remain in the borax, notvvithllanding 
the gveatell part may fometimes fly away by cracking. 

i* Of jvhjiancts to he tried in t/je Jtre per le. As the 
ft ones imdeig^o great alterations when expofed to the 
fire by dicmfdveF, whereby fomc of their charadterlf- 
ticks, and often the molt principal, arc difcovcred, 
they ought Jivfl to be tried that ’way, obferving what 
has been faid before concerning the quantity of mat- 
ter, direction of the lire, Sec, The following are ge- 
nerally the refults of this experiment. 

earth or forte ^ when it Is pure, does not 
inck by Itfelf, but becomes white and triable, fo as to 
break fredy between the fingers ; and, if fuffered to 
cool, and tiien mixed with water, it becomes hot, jiitl 
like common quick dime* As in thefe experiments 
only very fmall pieces are iifcd, tins kft efledl is belt 
dtfeovered by putting the proof on the out fide of the 
hand, with a drop of water to it, when inftantly t 
very quick heat is felt on the fldm When the calca- 
reous fubftance is mixed with the vitriolic acid, as in 
gyp him, or with a clay, as iu marie, it commonly 
melts by Itfdf, yet moie or lefs difficultly in propor- 
tion to the diffeiences of the mixtures. Cypfum pro- 
duces generally a white, and marie a grey, glafs or 
flag. When there is any iron in it, as a white iron 
ore, it becomes dark, and fometimes quite black, Sic. 

d he JJ/ke.e never mek alone, but become generally 
more brittle after being burnt. Such of them as ate 
coloured bect^me colmirlefs, and the fooner when it 
does not arife from any contained metal ; for in Ha nee, 
the topazes, amethifts, &c. fome of Che precious Hones, 
however, excepted ; And fuch as are mixed with a 
quantity of iron grow dark in the fire, as fome of the 
jafpers, &c* 

Gftmets mdt always into a black flag, and fometime* 
fo eafily that they may be brought into a round glo- 
bule upon the eharcoul. 

The arfdhteee^t when pure, never melt, but become 
white and bard. The fame c Hefts follow when they 
are mixed with phlogifton Thus the fuap-rock 
h ealily cut with the knife | hut being burnt it cuts 
ghtfs, and would ftiike Are with the fled, If as large 
a piece as is neeeflary for that purpofe could be tried 
in this way. The foap -rocks are fometimes found of 
a dark brown and nearly black colour, but neverthtldk 
become quite white in the flee like a piece of China 
ware* However, care muft be taken not to urge the 
flame from the top of the wrick, there being tor the 
moil pari a footy fmoke^ which commonly will darken 
all that it touches ; and, if tlua is not obferved, amif- 
tpke in the experiment might eafily happen. But if 
H 2 it 
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it h mixed with iron, as k h fometimes found, k does 
’ not fo : ' part with ks dark colour. The argillace^E 

when niixi. with lime melt by themftlvcF, as nbove- 
mentioEtd. When mixed with iron, as in the boks, 
they grow dark or black j and if the iron is not in tog 
^rreat a quantity, they mtit alone iiito a dark i]j^ ; 
tile fame happens when they are mixed with iron and 
a little of the vitriolic aeid, as m the coninion clay, 6cCi 
Miuj and become fomewhat hard and brittle 

in the Ike* and \rc more or kfs refracloiy, though 
they gi'^e tome marks of tuftbihty, 

I he /itjufd difeover one of their ekief cbara£leriftlcs 
by giving a light like phofphorus in the dark, when 
tliev are How 1) heated but lofe this property, as well 
as liitir coiour, as foon as they are made red hot,— 
They commonly mek in the lire iiiio a white opaque 
Hag, th ugh iome of them not very eafily. 

Seme iorts of the zmuts mdt eahly, and foam in 
the lire, fometimes nearly as much as borax, and be- 
come a frothy flag, 

A great many of thofe mineral bodies which are im- 
pregnated tvith iron, as the renne ol the 

^vhi tc it cm ores, &c. as well as fome of tire other iron 
oresj vi/.. the blood ilone, are not attratfed by the 
loadilone before they have been thoroughly roalted, ^c. 

2. *m'ah /Ifter the mine- 

ral bodies have been tried iu the tire by tbeintelvesi, 
they ought tg be heated wkii fluxes to difeover If 
they can be melted or not, and lom^ oiiier phenomena 
attending this operation. For this purpofe, three dif- 
ferent kinds of falts are ufed as fluxes, vix. fal i’oda:, 
boras, and fal fufible microfnucum ; (fee txie amcle 
BLmr~Ptpi )* 

The fal foil^ is, however, not much ufed in thefe 
fmall experiments, its efleds upon the ctmrcoai render- 
ing it for the molt part unfit lor it ; becaufe, a.s ioon 
as the flame begins to ait upon it, it meiti inltautly, 
and is almoll wholly abforbed by the diarcoah Wtuni 
tills fait is employed to make any experiment, a very 
little quantity is wanted at once, vlx. about tUe cubical 
contents of an eighth part of an inch, more or ids. 
This is bid pon the charcoal, and the flame blown 
on it with the blow-pipe ; but as this fak commonly 
is in form of a powder, it is needfary to go on veiy 
gently, that the force of the flame may not difperie 
the minute particles of the fait* As loon as it begins 
to melt, it runs along on the harcoal, aim o it like melt- 
ed tallow ; and when cold, it is a gkfly matter of an 
opaque dull colour fpread on the coal. l lie inomeiu 
it is melted, the matter which is to Le tried ought to 
be put ipto it, becaufe other wife the greateft part of 
the fait will be foaked into the charcoal, and too little 
of it left for the intended purpofe. t he flame ought 
then to be directed on the matter itfelf ; and ii the bit 
fpreads too much about, leaving the proof almoit atone, 
it may be brought to it again by blowing the flame on 
its extremities, and directing it towards the fubjeCt of 
the experiment. In the affays made with this lalt, it is 
true, we may End whether the mineral bodies which arc 
melted with it have been difTolved by' it or not ; but 
we cannot tell with any certitude whether this is done 
haflily and with force, or gently and flow j nor whe- 
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ther a Icfs or a greater part of the matter has been on 
difiblvedi neither can It be w^tll diflingullhed if the mat" aad 

ter has imparted any weak tin ure to the flag; be- ^ 

caulc this fait alvvays bubbles uptm the diarcoal during 
the experiment, nor is ii: clear when cool ; fo that 
fearedy any colour, except it be a vey deep one, can 
be difeovered, altliough it may foineiimes be coloured 
by tbe matter that has been tnc L 

Idle following earths are entitely frluMe In this flux 
with eflervefeence : Agate ; chalcedony ; caruclian ; 

Turkey flone j-, fcf}i TunictfJ ; fluor mlneralis \ i 
onyx ; opal ; quartz ; common flint ; ponderous Ipar* 
i he following are tlv fbU in it widi or without ttfer- 
vefcence, but no t entirdy loin hie : Amianthus ; af- 
beltus ; baialtes; chryloliie f ; gr mate;}: ; hornyende ; 
jafper ; niailltoiie ; mica ; the mineral ol alum irony 
A ohd ; petroliicx ; ahmiinous flate and roof Date from 
Hdiingia ; emeralds ; lledtites ; common flint ; fchoerl ; 
talc ; trdjjp ; tripoli ; tourmalin And the following 
arc neither fuJible nor diviEole in it ; Diamond ; hy- 
acinth ; ruby ; fapphire ; topaz. 

1 he other two ialts, viz. bfjrax and the fal mlcrocof- 
niiaimj are very W'ell adapted to thefe experiments, be- 
caufe they may by the flame be brought to a dear un- 
colouied and tran fp are nt gUk ; and as dity have no 
attradhion to the charcoal, they keep themfelves always 
upon it in a round globular form. The falfuflble mi^ 
crofmicumj is veiy fcarce, and perhaps not to be metS 
with in the fliops ; it is made of urine. 

The following earths are folubJe in borax, with more^^^* 
or Ids e Fluor mineralia f ; marie ; micaf ; 

the mineral of alum from Folfa ; aluminous flate, and 
roof-flate irom FldfiugtHf ; ponderous fpar ; fchoerl ; 
talc f’ ; tourmalin. And the following efl'er- 

vdcencf ; Agate ; diamond ; amianthus ; aibeftus ; ba- 
ialtts ; chalcedony ; corntlian; chryfolite; cos turcica; 
granate ; hyiiclnth'^ ; jafper ; lapis pondcrofus ; onyx ; 
opal ; petroTdex ; quartz * ; ruby ; fapphire ; com- 
mon flint * ; lieatiie ; trapp ; trippel, or tripoli ; 
topaz ; zeolite ; hydrophaues. 

In tile microcofmic fait, the followingare folublc with 
more or lefs eflcrvefccnce : Bafaltesf ; turkey flonef 
fluor mineralisf ; marie ; mica ; the mineral of alum 
from I'oifa ; Ichiflus aluminaris, fehiftus tegularii 
from Hchingiaf ; fchoerl; fpathum ponderufum ; 
tourmalin f ; lapis ponderofus. And the following, 
without vilible elfer vefcence : Agate ; diamond ; ami- 
anthus ; afbellus; chalcedony; carnelian; chryfoLte; 
granate ; hyacinth ; jafper ; onyx )| ; opal ; petroii- 
iex ; quartz || ; ruby ; fapphire ; common flint 1| ; 
emerald ; talc ; topaz ; trapp ; trippel ; zeolite ; horn- 
blend; hydrophancs; lithomarga; lleatites. 

Calcareous earth, ponderous fpar, gypfum, and 
other add i laments, often aflilt the folution, as well in. 
the microcofmic fait as in borax* To which it is ne- 
celfAi y to add, that in order to ohferve the effervef- 
cence properly, the matter added to the flux fliould 
be in the form of a fmall particle rather than in flue 
powder ; becaufe in this lalt there is always air between 
the particles, which being afterwards driven off by 
the heat alFord the appearance of a kind of efler- 
vefeence (a). 


(a) In the above lifts, the articles marked -f effervefee very little ; thofc marked J not at all ; thofe mark- 
ed * K-quire a larger quantity of the flux and a longer cOBlinuaace of heat than the reft 5 thofe marked g aie 
more diificultly dilTolvcd tban the others* 







Part I. 

On Tlie quantity of thofe two falts required for an €K- 
Eat h^aiid periment isalmoft the fame aa the / j / jhdts ^ but as the 
Stones ^ furmer atv crylbdHled, and coufeqneutly iudude a 
water, particularly the borax, their bulk 
is confiderably reduced when melted, and thy retore a 
114k more of them may be taken tliuii the before-nien- 
tioned quantity* 

Both tliofe faks, efpeclally the borax, when ex- 
pofed to the fl?ime ot the blow-pipe, bubble very 
much and foam before they melt to a clear glak, 
which for the moft part dependti on the vvater they 
contaim And as this would hinder the affiycr from 
making due obfervations 011 the phenomena of the ex- 
periment, the fait which is to be uted mu ' firtt be 
brought to a clear glafs before it can ferve as a flux | 
it mull therefore be kept in the fire uutilJt become 
fu Lt anfparent that the cracks in the charcoal may be 
feen through it. This done, what foe ver k to be tried 
is put to it, and the hre continued* 

Here it is to be obferved, tl.at for the affays made 
with any of thefe two duxes on mineral bolieSj no 
larger pieces mnft be taken than that altogctlier [hey 
may keep a globular form upon the charcoal; hecaufe 
it may then be better diifiuguilhed in what manner 
the dux adts upon the matter during the experiment. 
If thiu be not obferved, the flux, communicating idelf 
with every point of the furface of the mineral body, 
ipreads all over it, and keeps the form of lids la!t, 
which commonly is flat, and by that means hinders the 
operator obferving all the phenomena wdneh may hap- 
pen. Befidcs, the flux being in too fmall a quantity 
in proportion to the body to be tiJed, wdll be too weak 
to a6f with all its force upon it. The bell proportion 
therefore is about a third part of the mineral body to 
the flux ; and as the quantity of the flux above men- 
tioned makes a globe of a due fize in regard to the 
greatefl: heat that is poflible to procure in thefe expe- 
riments, fo the flze of the mineral body mufl be a 
third part lefs here than wlieii it is to be tried in the 
fire by itfelf. 

The fill as has been already obferved, is not of 
much ufe in thefe experiments ; nor has it any parti- 
cular qualities in preference to the two kit mentioned 
falts, except that it diffohes the zeolites cafler than 
they do* 

The micrncofmic fait fliowsalmoft the fame effeflsin 
the fire as the borax, only differing from it in a very few 
circumdances ; of w^hich one of the principal is, that, 
when melted wiLh manganefe, it becomes of a crim- 
fon hue inllead of a jacinth colour, which borax takes. 
This fak is, however, for its fcarcity dill very dttk in 
ufe, borax alone beingthat w hich is commonly employed. 
Whenever a mineral body is melted with any of thefe 
two lad mentioned falls, in the manner already deferi- 
bed, it is eaiily feen, Whether it quickly diffolves ; in 
which cafe an effervcfcence arifes, that lafls till the 
whole be clifTolved ; Wliether the folution be flowly 
performed; in which cafe few- and fmall bubbles only 
rife from the matter * or, Whether it can be diffolved 
at all I becaufc, jf not, it is obferved only to turn round 
in the flux, without the leaf!; bubble, and the edges 
look as iharp as they were before. 

In order farther to illuftrate what has been faid about 
thefe ei^periments, we /hall give a few examples of the 
fffedls of borax upon the mineral bodies, — The 
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nous fubllanccs, and all thofe ilones which contain any 
thing of lime in their compoUtionj diil'olvc readily and 
with dkrveicence in the borax, i'he elfervefcence is j 

the more violent the greater the portion of lime coiuaia- 
ed m the iloue, i’his caufe, how'tver, is not the only 
oue in the gypTum, becaufe both the conlUtuents of 
this do readily mix with the borax, and therefore a 
greater e/fervelcence ariies in naeiunggypfuni with the 
borax dian lime alone.— t he Jiiictr.c do not diflblvc ; 
fome lew excepted which con taiii a quantity of iron. — 
i he ur^iikiCCi^t when pure, are not actid upon by the 
oorax : but wncii they arii mixed witii tome heteroge-^ 
neous bodies, they are diffolved, though very flovviy ; 
luch are, tor uiitance, the (lone- marrow, the common 
clay, * 

The grmateSf %ed/ii£s, and diifolve but flowly, 
"riitJIuu/Sj and diflolve for the molt 

part very ealiiy ; and io fordu — Some of thelc bod its 
mck to a colouilefs tiaulparent glafs with the borax ; 
foi inilaiice, the calcareous fubltances when pure, die 
fluois, tome of the zeolites, &c. Others tinge the bo- 
ra*x wall a green tnuilparcnt colour, vi:s, the gianates, 
trappj iome oi the atgillacete, and lame of tlic mic?.cea^ 
and albdLiiiEe. Tins ^reen has its origin partly from 
a Imail portion of iron which the granates particularly 
contain, and partly from plilogidon. 

Borax can only dtlfolve a certain quantity of the 
mineral body proportional to its own. Of the calca- 
reous kind it diflblves a vait quantity ; but turns at 
kil, when too much has been added, horn a clear 
tranrparent to a white opaque flag. When the quan- 
tity of tlie calcareoua matter exceeds but little in pro- 
portion, the glals looks very clear as long a^ it remains 
hot ; but as foon as it begins to cool, a white half 
opaque cloud is iecn to anlc JrOm the bcuom, which 
fpreads over the third, hulf, or more of the gluts globe, 
ill prop 01 lion to the quantity of calcareous *i.atter ; 
but the glafs or flag is neverth clefs Ihimiig, and of a • 
glafly texture when broken. If more of ihib matter be 
adtked, the cloud i ifes quicker and is more opaque, 
and fo by degrees till the flag becomes quite milk 
white, it IS then no more of a ihkiing, but rather 
dry appearance, on the iurface ; is very brittle, and 
of a grained texture when broken* 

Sect. II, Of £:^^eiimefits upon Mdah and Ores* 

What has been hitherto fa id relates only to the 
fones and eanh* We lhall now proceed todeferibethu 
manner of examiuiug mnUih and arts* An exa£i know- 
ledge and nicety of procedure are fo much the more 
needfary here, as the metals are often fo difguifed la 
their ores, as to be very diflicultly known by their ex- 
ternal appearance, aiH liable fometimes to be millakea ^ 
one foj the other ; Some of the cobalt ores, for ia- 
llaiice, reicmble much the pyrhes aijmkaih i there are 
alfo fume iron and lead ores, which are nearly like one 
another, &c* 

As the ores generally confifl of metals mineralifiid 
with fuiphur or ari’enic, or fometimes both together* 
they ought iirlf to be expofed to the lire by them- 
felves, in order not only to determine with which of 
thefe they are mineraiiled, but alfo to fet them free 
from thofe volatile mineraliling bodies ; ; his ferves - 
inilead ot calcination, by which they are prepared for 
further aflkys* 

S Her^ 
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ILro !t muil Le rept^fvtej, that xvh<^nefvcr any me- 
^ trifdj a lltJc conijaviiy iindl 

he msfk in tbnt place oF che charcoal where tlie mat- 
trr i,^ to be put ; becaiire, t\n fooo it ra incite dj it 
forms itUir into a globular fg-urcj and might tlitii roil 
frorn the chaicoalj if \ls fiirlace was plain ; but when 
borax is pat to it, this nicouvervknce is not in much 
to be lea red. 

Whenever an ore is to be tried, a fmall bit being 
broke otTior clic purpofe, it is laid upon tlie di^rcoal, 
and tie h imc blown on it flowly- 'Hien the fulphur 
or arftuic begins to part from it in form of fmoke : 
thefa arc cahly" diltingmihed from one another by tlieir 
.fmell ; that nf fulphur being fufncicntly known, and 
the arfenie fmelliiig like garltck. rhe fiame ought 
to be (down vu y gently as long as any fmoke is teen 
to part from the ore ; but after that, the heat nuiil 
be augtnented by dtgreea, in order to make the cal- 
cination as ptiftd as pollibkn it the heat be applied 
very lirongly from the beginning upon an ore that 
contains much fulphur or arkuic, the ore will p relent- 
ly melt, and yet lofc very little of its minefalihng 
botheSj by that means rendering the calcinatjon very 
imptried. It is, however, iinpoinblc to calcine the 
ores in this manner to the utmolt perfection, which is 
enfily fecn in the following inlUnce, in meking 
down a calcined potter's ore vviLli borax, it v-n'll be 
fumid to bubble upon the coal, which depends on the 
fulphur which Is tlill left, the vitriolic acid of this 
uniting with theboraxb and canling this motioiu How- 
ever, lead ill its metallic form, melted in this manner, 
bubbles upon the charcoal, if any fulphur remains in 
it. But as the lead, as well as fomc of the other metals, 
may ralfe bubbles upon the charcoal, although they 
are quite free from the fulphur, only by the ilames 
being forced too violently on it, thefe phenomena 
ought not to be confounded with each other. 

The ores being thus calcined, the metals contained 
in them may be difeovered, either by being melted 
alone or with fluxes ; when they ihow themi'clvcs ei- 
ther in their pure metallic flate, or by tinging the flag 
with a colour peculiar to each of them. In thefe expe- 
ximents it Is not to be expected that the quantity of 
metal contained in the ore ilioiUd J>e exactly deter- 
mined ; this mnil be done in larger laboratories. This 
cannot, however, be looked upon as any defedt, fincc 
it is fikHdent for u mlneraloglil only to fintl out what 
fort of metal is contained in the ore. 'rhtre is an- 
other circumflance, which is a more real defect in the 
miniauire laboratories, whith is, that fomeores are not 
at all capable of being tried by fo fniall an apparatus ; 
for in fiance, the gold ore called pyrUts uureujf winch 
con fills of gold, iron, and fulphur. The greatell quan- 
tity of gold which this ore coniaina is about one 
ounce, or one ounce and an half, out of lOo pounds 
of the ore, the reft being iron and fulphur ; and as 
only a very fmall bit is allowed for thefe experiments, 
the gold contamed therein can hardly be difeerned by 
the eye, even if it could be ex trailed ; but it goes 
along with the iron in the ling, this Mt metal being 
in fo large a quantity in proportion to the other, and 
both of them having an aitradHon for each other. 

The blendes and black-jacks, which are mineral 
vine orci^, containing zinc, fulphur, and iron, cannot 
be tried this w^ay, becaufe they cannot be perfectly 
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calcii cfj, and I tfides the zinc fiiea off when the iron On 
fcorihcfc. Neither tan cluflc blendes, wiiich contenn iVtttbh aT.d 
hiVLi- ijT gold mineralikd with them, be iried in thia 
Uianner, w hich Ls paniculnriy owing to the imperfect ' 
calciimtion* Nor art the quicklilvcr tncs fit for tlick 
experiment:^ the ^Diiaii^ly cf that fcmimetal ma- 
king it impoihbie to bring it oui of the poorer lent 
oi ores j and die rich ores, which uvtat out ihe quick- 
filvcr whtu kept clofc in die liaud, not wanting 
ot tilde aifayj, &.c, Thofc ores might to be allayed 
in larger qua unties, and even with luch other methods 
as cannot be applied upon a piece of charcoal. 

Seme oi the rich hlver oies are eaiily tried ; forin- 
flance, mhicra argenU commonly oiled Jiivvr^ 

which conhlts only of liiver and iulpluir. When 
this ore Is expofed to the flame, it melts iiiibmly, anj 
the ftiiphur goes away in iimie, leaving the idver pure 
upon tiie charcoal in a globular form. If this liiver 
Ihoiiid happen to be of a dirty appearance, which oltcu 
b tlie cafe, then it miiit be melted anevs" witli a very 
little borax j and after it has been kept in fulioii for a 
minute or two, Ig as to be perfectly melted and ved- 
hoE, the proof is iuirered to cool ; it may then be 
taken ofl tnc coal j and being- laid upon the iteel- 
plaiet? the fdver Is feparated from the il:ig by one or ^ Sce the 
two Itrokca of the hammer t* Here the ull ofthearride 
brafs rlugf is manifett; for this ought flrlt co be placed 
upon the plate, to hinder tiie piogf from flying ori^ ^7 
the violence of the ttroke, which otheiwnie would 
happen. The tilver is then found indekd in the flag 
ot a globular form, and quite Ihining, as if it was pg- 
lilheci. When a large quantity of idvtr is contamed 
in a lead ore, Wa* in a potter's ore, it can hkewife be 
difeovered through the ufe of the blow -pipe, of wdiich 
move will be meiitioncd hcreafle.. 

Tin m:iy be melted out of the pure tin ores in it^ 
metallic flate. Some of thefe ores melt very eahly, 
and yield their mccal in quantity, if only expofed to 
the tire by tliemlelves ; but others are mure rtfradory ; 
and as theft melt very flovvly, the tin, which fweats 
out in form of very fmall globules, is inibutly burnt 
to alhes before thefe globules have time m unite in 
order to compofe a larger globe, wtuch, might be fecn 
by the eye, and not fo foon deitroyed by the fire ; it is 
therefore necellary to add a little borax to thefe from 
the beginning, and then to blow the flame violently at 
the proof. The borax does here p refer ve the metal 
from being too foon calcined, and even contributes to 
the readier collecling of the fmull metallic particlts, 
which foon are ken to form themklves into a globule 
of metallic tin at the bottom of the whole mafs, near-- 
e It to the charcoal. As foon aa fo much of the me- 
tallic tin k produced as is fujficlent to convince the 
ope raw of Its p re fence, the fire ought to be difeou- 
tmued, though the whole of the ore be not yet melt- 
ed ; becaufe the whole of this kind of ore can be feb 
dom or never reduced into metal by means of dick 
experiments, a great proportion being always calcined: 
and if the lire is continued too long, perhaps even the 
metal already reduced may Ukewlfe be burnt to aihes; 
for the tin is very foon deprived of its metallic flate by 
the fire. 

Mod part of the lead ores may he reduced to a 
metallic ilate upon the diarcoah The plumyi 

cak^rmes^ width are pure, are eafily melted into lead; 

7 but 
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but Tuch of ihm as are mixed wiiti au ochm or 
any kind of earth, as day, time, See, yield very little 
of kad, and even nothing' at all, if tlie heterogenea 
combined In any large quantity: this happens even 
w 1 1 1 1 the miner a ftluJhli ceikijhrmii arjerncf) m t^tn . T h e fe 
therefore arc not to be tried but :n larger laboratories. 
However, eveiyr mineral body fnrpeftcd to contain 
any metallic fubftance may be tried by ihel^low-pipe, 
fo as to give fnlTtcieni; proofs whether it contain any 
or not, by its efTcdls being diiTercut froju thofe of the 
iloncs or earths, Sic. 

The miner^s piumhl mmerar^atiS leave the lead in a 
metallic form, if not too large a quantity of iion is 
mixed with it. For exampie, a teUellated or 

lleti'grained lead ore is expoSed to the flame, its ful- 
phur, and even the arfenlc if there be any, begins to 
funic, and the ore itfclf immediately to mdt into a 
globular form ; tire rell of tlie fulphur continues theu 
to fly oiT, if the flame be blown (lowly upon the mals ; 
but, on the contrary, very little of the fulphur will go 
off, if the flame be forced violently on it ; in this cale, 
it rather happens that the lead iifeif crackles and difll- 
pi^tes, throwing about very minute metallic parlic'es. 
'i'he fulphur being driven out as much as polliblc, 
which is known by finding no fulphureous vapour in 
findling at the proof, the whole is fudered to cool, 
nnd then a globule of metallic lead will be left upon 
the coal, if any iron is contained in the lead-orc, 
the lead, which is melted out of it, is not of a' metal- 
lic fliining, but rather of a black and uneven, furface : 
a little borax mull in this cafe be meited with lU mid 
as foon as no bubble is feeu to rife any longer from 
the metal into the borax, the fire muit be difcmitimied; 
when the mafs is grown cold, the iron will be found 
fconfied with the borax, and the lead left pure and of 
SI fhining colour. 

Borax does not fcorify the lead In thefc fimli ex pe- 
ri njents when it is pure : if tile flame is forced wuth a 
violence on it, a bubbling will enfiic, refcmbliiig that 
which is obferved when borax diffolves a body melted 
with it^ but when the fire ceafes, the flag wdli be 
perfedly clear and traufparcnt, and a quantity of very 
minute particles of lead will be feen fpread about the 
borax, which have been torn off from the mafa daring 
the bubbling^ 

If fneh a lead ore is rich in flivver, this laft metal 
may likewifebe difeovered by this experiment; becaufe 
as the lead is volatile, it may be forced off, and the 
filver remam. To effc£l this, the lead, which is melt- 
ed out of^the ore, mult be kept in conilaut fufion withr 
2 flow heat, that it may be con fumed. This end will 
be fooner obtained, and the lead part quicker,, if da- 
ring the fufioii the wind tlirough the blow-pipe be 
diredled immediatel}^, though not forcibly, upon the 
nicked mafs itfelf, antilit begin to cool; at which 
time the fire mull be dircAed on it again. The lead, 
which is already in a volatHihng date, will by this ar- 
tifice be driven out in form of a fubtil finoke ; and by 
thus continuing by turns to mdt the mafs, and then 
to blow off the lead, as has been faid, until no fmoke 
is any longer perceived, the iilver will at laft: be ob- 
tained pure. The fame obfervation holds good here 
alfo, which was made about the gold, that, as none 
but very little bits of ores can be employed in thefe 
experimcKits, it will be difficult ta extrad the filver 
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out of a poor ore ; for fome part of it will fly off wi;!i O.i 
the lead, and what nvlglvt be left is too IVnall to be 
cej ned by the eye. The filver, which by tliis means 
is obtained, is eaSily dilliuguilhed from lead by the ^ 
following external marks, tJiat it mult be red-hot 
before it can be melted ; it cools fooner thati lead ; 
it has a filver colour; that is to fay, brighter and 
wdiiter than lead- and is harder under the hdinmer* 

'Fhc wn-Hfrif enpri cukiformes (at 1 call fome of tliem), 
when not mixed with too much iloiie or earth, arc 
eafily reduced to copper with any fluv ; if the copper 
is found not to have its natural bright colour, it mnil 
be melted with a little borax, which purifies it. 8ome 
of thefc ores do not all difeover their metal if not im- 
medtaidy melted with borax ; the heterogenea cou- 
tained in them hindering the full on before thefe are 
fconfied by tlie flux. 

The grey copper oiee, wliich only confid of copper 
and Juiphui,, are tried alinod in the fame manner ns ■ 
above mentioned. Being expofed to the flame by 
thenifelves, they will be foiind inltantly to melt, and 
part of their lulphur to go off. The copper may af- 
terwards be obuduLd in tw’o ways ; the one, by keep- 
ing the proof in tufion for about a minute, and niter- 
wards fuffering it to cool ; when it will be found to 
have a dark and uneven appearance externally, but 
which after being broken ditco vers the metallic copper 
of a globular form in its centre, fimounded with a re- 
gidus, w^hich Hill contains lomC iuiphur and a portion. - 
of the metal: the otlter, by being jnclted with borax, 
which lull way fometimes makes the metal appear 
fooner* 

The mmerie cupri pyrilacete^ containing copper, fu!- 
phiuv and iron, may be tried with the blow-ptpe if 
they are not too poor. In thefe experiments ttie ore 
ought to be calcined, and after that the iron tcoHlled. 

For this purpofe a bit of the ore mult be expoled to 
a flow fiame, that as much of the fulphur as poJfible 
may part from It before it is melted, becaufe the ore 
commonly melts very foon, and then the lulphur Is 
mure dilHcukly driven off. After being melted, it 
mult be kept in fufion with a Itrong lire for about a 
minute, that a great part of the iron may be cakinedi 
and after that, fome borax muff he added, which Ico- 
riiies the iron, and turns with it to a black flag. If. 
the ore is very rich, rnetallk copper will be had in the 
flag after the Icorilication. If the ore be of a moderate 
richnefs, the copper will Itill retain a little fulphur, 
and foinetimes iron : the producf will therefore be 
brittle, and mull with great camion be feparated from 
the flag, that it may not break into pieces ; and if 
this product is afterwards treated in the fame manner 
as before faid, in fpeaking of the grey copper-ores, 
the metal will foon be produced. But if the ore is 
poor, the product after the firff fconfication mult be 
brought into fufion, and afterwards melted with fome 
frefli borax, in order to calcine and fcorify the remain- 
ing portion of iron ; after which it may be treaced as 
mentioned in the precedi. ig paragraph. 'I’he copper 
will in this laff cafe be found in a very fmall globule* 

The copper is not very eafily fcorified with this ap- 
paratus, when it is melted together with borax, unlefs 
it has firll been expofed to the fire by itfelf for a while 
in order to be calcined* When only a little of this 
metal is diffoLved, it inftantly tinges the flag of a red- 
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Oii fjifli bfown colour, and mofUy opaque ; but as foon as 
this flag 1% kept in fufion for a little while, it become a 
. ^ quite green and tranfparent : and thus the prefence of 

the copper may be difeovered by the colour, when it 
is concealed in heterogeneous bodies, fo as not to be 
difeovered by any other experiment. 

If metallic copper Is melted with borax by a flow 
fire, and only for a very little time, the gbfs or flag 
becomes of a hue tranfparent blue or violet colour, in- 
diuing more or lefs to the green : but this colour la 
not properly owing to the copper, but it may rather 
bt to its phlogifton ; becaiife the fame colour is to be 
had in the fame manner from iron ; and thefe glaifes, 
which are coloured with either of thofe two metals^ 
foon lofe their colour if cxpofcd to a Itrong lire, In 
■which they become quite clear ntid colourlefs* Be- 
iides, if this glafs, tinged blue with the copper, is again 
melted w ith more of this metal, it becomes of a good 
green colour, which for a long time kee^>» imchajigcd 
in the fire^ 

The iron ores, when pure, can never be melted 
fer fif by the means of the blow pipe alone ; nor 
<lo they yield their metal when melted with fluxes; 
becaule they require too Itrong a heat to be brought 
into fuljon j and as both the ore and the metal itfelf 
very foon lofe their phlogilton in the fire, and cannot 
be fupplied with a fufficieut quantity from the char- 
coal, fo likewife they are very foon calcined in the fire. 
This eafy calcination is alfo the reafon why the fluxes, 
for inlbmce borax, readily fGorify this ore, and even 
tlic metal ilfclf. The iron lofes its phlogUlon in the 
fire foonei than the copper, and is therefore more ealily 
Iccnhtd. 

The iron is, however, difeoytred wddiotit much dif- 
ficulty, although it vrere mixed but in a very fra all 
quantity with heterogeneous bodies* The ore, or 
thofe bodies which contain any large quantity of the 
metal, are all att raffed by the loadftone, fome w ithont 
any previous calcination, and others without having 
being roalled. When a clay is mixed with a little 
iron, It commonly mdts by itftlf in the fire ; but if 
this metal is contained in a lime Stone, it docs not pro- 
mote the fufion, but gives the Itone a dark and fome- 
times a deep black colour, which ahvays is the charac- 
ter or iron* A tainera Jt^rri ialafnrmis pur a 
Is commonly of a red colour : This bang expo fed to 
the flame, becomes quite black ; and is then readily 
attraded by ihc loadftone, which it was not before 
Bdides thefe figns, the iron dsfcovevs itfelf, by tinging 
the flag of a green tranfparent colour, inclining to 
brown, when only a Iktk of the metal is fcorifiedj but 
ns foon as any larger quantity thereof is diflblved in 
the flag, this becomes firll a blacki/h browm, and after- 
wards quite black and opaque. 

Bifmuth is knowm by its communicating a ydlow- 
ifti brown colour to borax ; and arfenic by its volatili- 
ty and garlic k fmelL Antimony, both in form of re- 
giilus and ore, is wholly vclatile in the fire when it is 
viot mixed with any other metal except arfenic ; and is 
known by its particular fmell, eaficr to be diftingulfli- 
cd when once known than deferibed. When the ore 
<>f antimony is melted upon the charcoal, it bubbles 
ronflantly during its volatilifing* 

Zinc ores are not eailly tried upon the coal ; but 
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the regulus of z\nc expofed to the fire Upon the char- On 
coal bums wiih a beautiful blue flame, and forms it- an j 

fdf ahnoft inllautly into white fiow'cr?, which are the . 

common flowers of zinc. ^ 

Cobalt is particularly remarkable for giving to the 
glafs a blue colour, which Is the zaffre or fmalt. Ta 
produce thij, a piece of cobalt ore mull be calcined 
in the fire, aud wards melted with borax. Aa 
foon as the glafi, during tli- fufiou, from being clear, 
feems to grow opaque, it i*- a fign that it is already 
tinged a little; llie fire is then to be dilcontiiiued, and 
the operator mult take hold, with the nippers, of a little 
of the glafs, whilft yet hot, and draw It out 1 lowly' 
in the begiuningv but afterwards very quick, before 
it coob, wher by a thread of the coloured giats ts 
procured, more or iefs chick, wlierdn the colour may 
cafier befeen than in a globular lorm. This thread mdts 
eai'iiy. If only put iii the flame of the candle without 
tli€ help of the blow pipe.-^ If this gkfs be melted 
again with more of the cobalt, and kept in fulion 
for a while, the colour becomes very deep ; and ihus 
the colour may be altered at pkafure* 

When the cobalt ore is pure, or at leaft contamt 
but little iron, a cobalt regulus is aimoll inftantly 
produced in the borax during the fufion j but when 
it is mixed with a quantity of iron, this latl metal 
ought fiilt 10 be ieparaCed, which is eafily performed 
fince it fconfies fooner than the cobalt f therefore, aa 
long as the flag retains any brown or black colour, it 
mu ft be feparated, and mdted again with frdh borax, 
muil it fliows the blue colour* 

Nickel is very fddom to be had; and as its ores arc 
fddom free from mixtures of other meuls, it is very 
difikultly tried with the bloW’pipe, ffowever, when 
this femimetal is mixed with iron <md cobalt, it is 
ealily freed from thefe heterogeneous metals, and re- 
duced to a pure ifickul reguks by means of feonflea- 
lion with borax, bccaufe both the iron and cobalt 
fooner icorify than the n^eiteh The regulus of nickel 
itielf is of a giceii colour when calcined r it requires 
a pretty llrong fire oekre it melts, and tinges the 
borax with a hyacinth colour Mauganefe gives the 
fame culour to borax ; out ils other quaitties are quite 
different, fo as not be conrouiided with the iiickeL 

Bv means of the foregoing expianations, and thofe 
given under the article jLi/.t/ty pt^ any gentleman^ 
w'ho is a lover of tins kiciice, will be abtC, in tii eafy 
manner, to amide hinudf in ddcoveruig the propertieg 
of thofe works of nature, with which the mineral 
kingdom lunidhes us; or more utcfuUy to employ 
hinifelf by finding out whai lores oi Itones, earths, 
ores, &c. there are on his eftate, and to whac tcono* 
mical purpofes they may be employed* The Icicnti*. 
fic mineraliit may by exarmuing uito the properties 
and effects of the mineral bodies, dilcover tite natural 
relation tliefe bodies Rand in to each other, ana there- 
by furnlth himfdf with mattruds lor eliabiilhiog a mi* 
neral lyllem, founded on fuch principles asNature herfdf 
has laid down in them ; and this m liis own Rudy, with- 
out being forced to have recourfe to great kihoraLorles, 
crucibles, furnaces. which is attended wiih imidl 
trouble, and is the reafon w^hy fo few can liave an op- 
portunity of gratifying their defire of knowledge in 
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PertaUc this part 6f natural biftory. Farther improvements 
Apparajus. apparatus may Hill be made by thofe who 

choofe to befiow their attention upon it, 

A great number of fluxes might, perhaps, be 
found out, whofe effe^s might be different from 
thofe already in life, whereby more diffind cha- 
racters of thofe mineral bodies might he difcover- 
ed, which now either fliow ambiguous ones, or which 
it is almoft; impolTible to try exacUy with the blowr- 
pipe. Inffead of the fai fome other fait might 

be difeovered better adapted to thefe experiments. 
But it is very neceflary not to make life of any other 
fluxes on the charcoal than fuch as have no attrac- 
tion to it ; if they, at the fame time, be ckar and 
tvanfparent, when melted, ns the borax and the fil 
fiifihfk mkroeofmicum^ it is lUU better ; however, the 
tranfparency and opacity are of no great confcquence, 
if a fubllance bcelfaycd only in order to difeover its 
fufibility, without any attention to its colour ; in 
which cafe, fome metallic Hag, perhaps, might be ufe- 
fub 

When fuch ores are to be reduced wliofe metals 
are very eafdy calcined, as tin, zinc, See. it might 
perhaps be of iervice to add fome plilogiilic body, 
fuch as liard re fin, fliicc the charcoal cannot afford 
enough of it in the open fire of thefe eflaysp The 
manner of melting the volatile metals out of their 
ores per defesnfum miglit alfo, perhap?, be imitated : 
for inflaiice, a hole might be made in the chavcoal, 
v;ide above and very narrow at the bottom ; a little 
piece of the ore being then laid at the upper end 
of the hole, and covered with fome very fmall pieces 
of the charcoal, the flame muff be dire&d on the 
top : the metal might, perhaps, by this method, run 
into the hole bdow, concealed from the violence of 
the fire, particularly if the ore is very uifible, &c. 

The ufe of the apparatus above referred to, and 
which may be called a pocket laboratory (as the wdiok 
admits of being eaflly packed into a fmall cafe), is 
chiefly calculated for a travelling mineraliff. But a 
perfon w'ho always refides at one and the fame place, 
may by fome alteration make it more commodious 
to himfelfj aaid avoid the trouble of blowing with the 
mouth. For this purpofe he may have the blow-pipe 
go through a hole in a table, and fixed 'underneath 
to a fmall pair of bello’ws with double bottoms, fuch 
as fome of the glaH-blowers ufe, and then nothing 
more is required than to move the bellows with the 
feet during the experiment ; but in this cafe a lamp 
may be ufed inftead of a candle. This method would 
Pbte attended with a ftill greater advantage, if there 

CCCXlIl, w^ere many fuch parts as r, fig. 13, the openings of 
which were of different dimenfions ; thofe parts might 
by means of a ferew be faftened to the main body of 
the blow-pipe, and taken away at plea fu re. The ad- 
vantage of having thefe nozzles of different capacities 
at their ends, would be that of exciting a flronger 
or weaker heat as occafion might require. It wwld 
only be neceflary to obfeiwe, that iu proportion as tlie 
opening or nozzle of the pipe is enlarged, the quan- 
tity of the flame muff be augmented by a thicker 
wick in the lamp, and the force of blowing encreafed 
by means of weights laid on the bellows; a much in- 
tenfer heat would thus be produced by a pipe of a 
confiderable opening at the end, by which the expe- 
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rimenta muff undoubtedly be carried farther than the 
common blow-pipe. 

A traYellcr, who has feldom an opportunity of 
carrying many things along witli liim, may very w^ett 
be contented with this laboratory and its apparatus, 
which are fufficient for moft part of fuch experiments 
as can be made ofi a journey. There arc, howevtri 
other things very ufeful to have at hand on a journey, 
which ought to make a feparate part of a portable la- 
boratory, if the manner of travelling docs not oppofe 
it ; this con Ms of a little box lucluding the different 
acids, and one or two matraffes, in order to try the 
mineral bodies in liquid menffriia if required. 

Thefe acids are, the add of nitre, of vitriol, and 
of common fait. Moff of the ffones and earths are 
attacked, at lea ft in fome degree, by the acids ; but 
the calcareous are the eaficft of all to be diflblved by 
them, which is accoimt-ed for by their calcareous pro* 
perties. The add of nitre is that which is moff ufed 
in thefe experiments ; it diftblvcs the lime ft one, when 
pure, perfectly, with a violent i.Tfervtfcence, and the 
foliition becomes clear ; w^hen the liraeftoiie enters in- 
to fome other body, it is neverthekfs difeovered by 
this acid, througdi a greater or lefs dftrvefcence in 
proportion to the quantity of the calcareous particles, 
unlcfs there are fo few as to be almoff concealed from 
the acid by the heterogeneous ones. In this manner 
a calcareous body, which fometimes nearly refembles 
a filiccous or argillaceous one, may be known from 
thefe latter, without the help of tlie blow-pipe, only 
by pouring one or two drops of this add upon the 
fubjett ; which is very convenient when tliere is no 
opportunity nor time of uffng this inffrument. 

The gyp fa, which confiff of lime and the vitriolic 
acid, arc not in the leall attacked by the add of 
nitre, if they contain a fuiHcient quantity of their own 
acid ; becaufe the vitriolic acid has a ftronger attrac- 
tion to the lime than the add of nitre : but if the 
calcareous fiibffance is not perfe^lly faturated with 
the acid of vitriol, then an effervefeence arifes with 
the acid of nitre, more or lefs in proportion to the 
want of the vitriolic add. Thefe dreumffances arc 
often very eflential in diftinguifliing the calcarea and 
gypfa from one another. 

The acid of nitre is like wife neceffary in trying the 
zeolites, of ivhich fome fpecies have the fingdar ef- 
ftS. to diffolve with effervefcence in the above mention- 
ed acid ; and within a quarter of an hour, or even 
fometimes not until feveral hours after, to change the 
whole folution into a dear jelly, of fo Arm a con- 
fjffencc, that the glafa wherein it is contained may 
be reverfed without its falling out. 

If any mineral body is tried in tins menflruiim, and 
only a fmall quantity is fufptded to he diflblved, 
tliough it was impoflibleto dillinguirn it with the eye 
during the folution, it can be eallly difeovered by 
adding to it ad /dturltatcm a dear foludon of the al- 
kali, when the diffolved part will be precipitated, and 
fall to the bottom. For this purpofe theyi// Jhd^ may 
be very ufeful. 

The acid of nitre vvill fulTicc for making experiments 
upon Hones and earths ; but if tlie expcriinents arc 
to be extended to the metals, the other two adds are 
alfo neceffary. 

Another inffrumcnt is likewife neceffary^ to a 
I complete 
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Pfii table complete Pocket- Ijsib oratory, viz» a waihing'- trough 
j 3 1 Q, in which the mnitral Jodies, and particii- 
^ Jaily the orts, may be feparated from each other, and 
from the adherent rock, by means of %eatcr* This 
trough IS very common in laboraConeSv and is ufed of 
different fizcs ] but here only one is required of a 
moderate fize, fucK as i 2 inches and a halFion^ three 
inches bro^d at the one end and one inch and a half 
at the other end, floping down from the lidca and 
the broad end to tlie bottom, wb'^ere it is three quar- 
ters of an itich deep. It may, howevei*, be made of 
much fmcdler dimenfions. It is commonly made of 
wood, wliich ought to be chofeti fmooth, hard, and 
comps 61 , wherein are no pores in. wlndi the minute 
grains of the pounded matter may conceal themfelves. 
It is to be obferved, that if arty fuch matter is to he 
w^afhed as is fLifpe^Icd to contain fome native metal, 
fudi as filvtr or gold, a trough fliould be procured 
for this pnrpofe of a very fiiallow ilopc ; becaufe the 
minute particles of tlie native metal have then more 
power to alftnd le together at the broad end, and fe- 
parate from the clbcr matter. 

The mamgemeut of this trough, or the manner of 
wafliingi confiils in this ! That wlien the matter is 
mixed with about three or four times its quantity of 
water in the trotigh, this h kept yery loofe between 
two fingers of the left handy! and tome light llrokes 
given on its broad end' witlh tiue right, that it may 
move backwards and forwards ^ by which me an a the 
heavled particles affemble at the broad and lower end, 
from which the lighter ones are to he feparated by 
isclining the trough and pouring a little water on 
them. By repeating this procefs, all fuch particles 
as are of the fame gravity may be collected together, 
and feparated fiom thofe of dift’erent gravity, provided 
they M'ere before equally pounded : though fuch as 
are of a clayey nature, are often very difficult to fc- 
parate from the reff, which, however, is of no great 
conftquence to a ffdlful and experienced wafher. The 
wafhing procefs is very necelfary, as there are often 
rich ores, and even native metals, found concealed 
in earths and fand in fuch minute particles as not to 
bedifeovered by any other means, 

8£CT,1IL D^cripfionoJ" an Improved Portahk Labor aUmy 
for iffuyhig Minerals^ 

Thst chief pieces and implements of the portable 
laboratories arc reprefented in Plate XCIX. at Btom- 
Fipr^ and in Plate CCCXIIL annexed to the prefent 
article. 

LM'lie firJl contains thofe belonging to the Z)ry Labo- 
ratory, fo called oil account of its containing whatever 
is required to try all kinds of folhlE in the dry way by 
hre, without any of the humid menftruums. They 
are made to pack in n box of the frze of an oflavo 
book, lined with green vdvtt, and covered with black 
hlh-flvin ; the in fide divided into different compart- 
ments, luited to the ffze, form, and number of the 
implements it is to contain* Of thefe the principal 
are deferibed under BLOtr-Plpe. We muff here, how- 
ever, atld the following remarks and alterations of that 
inffrument by Mr Magellan, 

D aud arc the two pieces that form 

CCCXill* blow-pipe, which is here reprefeiitcd entire* Thia 
very ufeful InilrumaU has been conuderably improved 
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of late in England » The mouth-piece is made of Portable 
ivory, to avoid the difag veeabk ienfation of having a 
piece of metal a long time between tlie teeth and tips, ' “* 
which, if not of fflver or gold, may be very noxious 
to the operator ; a circumffance that has been hardly 
noticed before, 

I. If the moiith'piece ua be made of a round form, 
it cannot be held for any length of time between die 
teeth and lips, to blow through it, without ffrainiug 
the mufcles of the mouth, which produces a painful 
fenfation* It muff, therefore, have fuch an external 
figure, as to adapt Itfelf accurately to the lateral 
angles of the lips, having a flattilh oval form external- 
ly, with two oppofite corners to fit thofe internal 
angles of the mouth, \vhen it is held between the lips, 
as may be feen in that reprefeuted in the figure. 

The fmall globe bb is hollow, for receiving the 
moiffure of the breath ; and miill be compofed of two 
hemifpheres, exactly ferewing into one another in bh ; 
the male- fere w is to be in the lower part, and foldered 
on the crooked part Q^of the tube Q^I^, at fuch a 
diftance, that the iiifide end of the crooked tube be 
even with the edge of the hemifphere, as reprefented 
by the pointed lines in the figuix;* But the upper he- 
rn ifpliere is to be foldered at the end of the llraight 
tube D. By thefe means, the motfture arifing from 
the breath falls into the hollow of the lower hemi- 
fphere, w'hete it is colic fled round the upper in fide 
end of die crooked part Q_of the blow-pipe, with- 
out being apt to fall into it* 

3. The fmall nozzles, or hollow conical tubes, ad- 
VI fed by MeflVs Engeffrom, Bergman, and others, are 
wrong in die principle ; becaufe the wind that paffe^ 
from the^ mouth through fuch long cones lofea its ve-. 
locity by the lateral fridion, as happens in hydraulic 
fpouts ; which I when formed in this manner, do never 
throw the fluid fo far as when the fluid pafles through 
a hole of the fame diameter, made in a thin plate of a 
little metallic cap that ferews at the end of the large 
pipe* It is on this account that the little cap c is em- 
ployed, having a fmall hole in the thin plate, which 
ferves as a cover to it ; and there are feveral of thefe 
little caps, with holes of fmaller and larger fizes, to 
be changed and applied whenever a flame is required 
to be more or kfs ftrong. 

4, Another convenience of thefe little caps is, that 
even in cafe any moifture ihould efcape falling Into the 
hemirphere bhj and pafs along wfitli the wind through 
the crooked pipe it never can arrive at nor ob- 
ffnift the little hole of the cap there being room 
enough under the liole in the in fide, where this moiC- 
ture muff be flopped till it is cleaned and wnped out* 

The dream of air that is impelled by the blow^ 
pipe (as feen in fig. 3.) upon the flame, muff be con- 
flant and even, and rrmft laft a» long as the experi- 
ment continues to require it. This labour will fatigue 
the lungs, unkfs an equable and uninterrupted infpi- 
ration can at the fame time be continued* fucceed 
in this operation without inconvenience, fome labour 
and pra^ice are neceflary, as already explained u^ider 
the detached article* 

Every affay ought always to begin by the exterior 
flame, which mull be firfl dire£led upon the mafs un^ 
der exanoination j and, when its efficacy is well known, 
then ihe interior blue flame is to be employed* 

I Aftei 
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Portable After the ore h roafled, it is to be rounded up- 

Aipirams. plate by tlie hammer; the particles being 

^ prevented from being diinpated by the ring H (lig-9t 

* Plate XCIX-)j within which the pieces to be broken 
Sire to be put. 

Among the apparatus^ belide the particulars al- 
ready menticmed, thiee phiaU are uecefTaty, contain - 
ing the required fiuxesj viz, the lori 7 Xj the fill Jhfli^, 
and Jill ftifilik mktocriftiucTmK Other ufebil particulars 
are, A fmall link of hard dcdj to try the hardtiefs or 
foftnefs of mineral fobilancesj and alfo to ftrike fire 
for lighting the candle when required ; A piece of 
black flint j to ferve as a touchdlonc ; (for being rubbed 
with any mrtal, if it be gold the marks will not be 
corroded by aqua foituO ; and alfo to llrike lire, when 
necefrary, with the link of Heel i An artificial load- 
Rone, properly armed wdth iron, for the better pre- 
fervation of its attrahlive power; (it ferves to difeover 
the feiTUgiiieous pirticles of any ore after it lias been 
roafled and powdered :) A triple magnifier, which, 
difFerently combined, produces fcven magnifying 
powers, the better to diflinguifli the flrudnre and me- 
tallic parts of oreK, and the minute particles of native 
gold, -whenever they contain that metal ; A file, to try 
t lie hardnefs of Rones and cry Rais, &c. ; Some pieces 
of dry agaric or tinder, and fmall bits or fplinters of 
wood tipped with brimRone, to ferve as m Pitches for 
lighting the candle ; and various other little articles of 
life in ibefe experiments, 

II. For performing experiments in the Humid /Fby, 
the chief additional articles (and which miift be kep 
in a feparare cafe) conQR of a colledlion of phials, 
containing the principal acids, tcRs, precipiUnts, and 
re-agents, both for examining mineral bodies by the 
humid way, and for analyfmg the various kinds of mi- 
neral waters.. Thofe with acids and corroTive folutions 
have not only ground ftoples, but alfo an external cap 
to each, ground over the Ilopk, and fee u red down- 
ward by a bit of w^ax between both, in order to con- 
iine the corrohve and volatile fluids within. But thofe 
■which contain mild fluid liquors have not fuch external 
caps ; and thofe with dry iuoffeiiflve fubftances are 
only flopped with cork, Befldes tbefe phials, there 
are two fmaller cylindrical ones, which ferve to exlii 
bit the changes of colour produced by fome of the re- 
agents iij thofe analytical affaya. There are alfo two 
or duee fmall matrafles, to hold the fubftances with 
their folvents over the fire ; a fmall glafs funnel for 
pouring the fluids ; a fmall porcelain mortar, with its 
peftle ; one or two crucibles of the fame lubftance ; a 
fmall wooden trougli to wafh the ground ores ; fome 
glafs flicks to flir up the fluid mixtures ; and, finally, 
pieces of paper tinged red, yellow, and blue, by the 
tinduresof Fernambuc wood (commonly called Brafil 
wood), turmeric, and litmus, thickened with a little 
Rarch. 

The following lift contains the names of the various 
fluid teRs and re-igents that are neceffary for thefe af- 
fayfe. But the whole number being too large to be all 
contained in a portable cafe, every one may give the 
preference to thofe he likes befl, 
i. Concentrated vitriolic 2. Nitrous acid, purified 
acid, whofe fpccific by the nitrous folution 

gravity may be exprcf- of filver* 

fed in the oiitfide. 
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5. Concentrated 


Y. 


marine 

fpecific 


add, with its 
gravity, 

5. Aqua regia for gold, 
%'iz. 2 uit, and 1 ma- 
rine, 

7* Nitrous folution of fib 
ver. 

9 Muriatic folution of 
baryies. 

j i. Muriatic folution of 
lime, 

13. Corrofive fublimste 
of mercury 

15. Nitrous folution of 
filver. 

17. Acid of fugar* 

19. H e pa r fulph uri s. 

21. Sail of tartar. 

25. Pearl-afbcs. 

2j. Common fait. 

27 Vitriol of iron (cop- 
peras.) 

29 Acetous folution of 
lead 

31. Fhlogifticatcd alkaii 
by the Priiflian blue . 

33. Lime-water pMogitli- 
cated by the Prullian 
blue. 

35. Mil! volatile alkali 
(dry ) 

37 j^itlicr. 


. Marine acid 
gilUcatcd. 


67 

dephio- 




6, Aqua regia for pL.cina, 
viz, half marine and 
half nitrous acid 

8 Nitrous folution of mer- 
cury. made in the coIcL 

10. Nitrous folution of 
lime. 

12. Mercury In its meuU 
lie Rate. 

14, White arfenic. 

16* Nitrous folution of 
copper. 

18. Liquor probaKirlus 
vini. 

20. Oil of tartar per r/r//- 

22. CauRic vegetabl: al- 
kali, 

24. Soap-makers ley. 

26, Vi t nutated 
(alam.) 

28 Nitrous folution of di- 
ver. 

30^ Acetous folution ^of 
barytes. 

32. Lime-water. 

3 4 . Can fii c VO lati I alk a I i. 


argil la 


Redificd fpirit (uL 
tindure 


cohol ) 

38 Spirituous 
of galls. 

The following teRs are very fit alfo for thefe affay^ 
viz. 39, Spintuous folutions of foap ; 40. Syrup of 
violets ; 41. Tiudfurc of himus; 42. Tincture of Brafil 
wood ; 43. Tincture of turmeric; 44, Oil of dives; 
4^^. Oil of linfeed ; 4^. Oil of turpentine; 47. EfFeutial 
fait of wild-forrel ; 48. Hepar fulphtiris ; 49. Sugar of 
lead ; 50- Solution of alum. 

The me thud of applying the above tells of acids 
and re-agenta may be feen in Bergman's treatifes of 
the Analyfis of Waters, and of Allaying by the Hu- 
mid Way ; in Kirw-an’s Elements of Mineralogy ; in 
the Elements of Chemiftry of Dijon ; in the Memoirs 
of the fame Academy ; in Fourcroy^s Lectures of Clie- 
mlflry, &c. 

ILL The Lamfi*fiirri^ce Laboratory, for experiments 
both by the humid and the dry way, is a very curious and 
lifeful, though fmall apparatus. It is an improvement 
of that which was contrived by M. de Morvcaii, in 
confequence of the in formation he received from his 
friend the prefident de Virly, who faw at Upfal how 
advantfigeonfly the late eminent^ prafefTor Bergman 
availed himfclf of this convenience for many analytical 
proceflea in miniature, by the ufe of very fmall glafs 
veffela about one inch diameter, and other implements 
of proportional Jize, for performing various chemical 
operations, (See the Dijon Memoirs for 17S3, Part u 
p. 17 1.) 

I 2 
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Portable There ctm be no doubt but that w henever thefe on the pedal, theftnngof which is feen hanging from 
apparatus, pi-Qc^iTL-s are properly conduced, though In minaaturej the end of the bellows, iig, r (and Is always up, 

^ * the lamp-furnace wi]] prove amply fufficient to per- account of the weight e)j then the air h abforhed by 

form in a few minutes, and with very little expence, the bellows fig* 15. from whence it is propelled by 
the various folmions, cligefHons, and diftillations, motion of the foot on the pedal to the bellows, 
which otherwife would require large vclfels, ililts, rc- %■ M’ ^^diofe conllant weight j- drives it out through 

torts, reverberatory furnaces, to areertain the com- the flexible pipe, fig. 10. it of courfe enters the 

ponent parts of natural bodies; though it is not always (Curbed part zsii of the blow-pipe, and drives the flame 
fufficient to afeertaiu their refpeftive quantities. In piece m of the ore, that Is to be examined upon 

this lafl: cafe, operations muO: be performed in great charcoal. 

laboratories, and on a large fcale, at a confiderahk [M . 5 . i* This double bellowa is packed up by it- 
expenee. J3ut the fubliances are fometimes too vslu- a mahogany cafe, about 9 indies long, 6^^ wide, 

able j as, for inihnee, when precious Hones are exn- about 3-^ deep, outfidc meafure. 2. The laft 

mined; and of courfe the lull way never can be at- blowing bellows, fig. 14, has an iiifide valve, which 
tempted in fnch cafes. opens when the upper furface of it is at its greatdl 

Thefe fninll procdies have likcwlfe another ad van- height ; in order to kt the fuperfiuous air efcape out, 
tage before noticed, which cannot be obtained m a£s it would otherwife iifue with great velocity out of 
works at large. It confifts ui one^s being able to oh- the tube, fig. it. and fpoil the operation. ^ 
ferve the gradual progrefa of each openition ; of eafily opciator choofes to apply tlie vital or dephlo- 

retarding or urging fc, as it may require ; and of af- giilicated atr in his procefs, kt him fill the glafs jar/-, 
certainlug at pkafnre each Hep of every experiment, * 7 * with this air; and put it within llie tub 

togetlier with the phenomena nttending the fame. marked by ^//2sr, filled with water, faHening the neck 
The lamp Turn ace is mounted in a fmall pa rail el o- within by a crofs board eJ, wdiich lias a 

gram of mahogany, about fix indies long and four in it for that puipofe ; then introducing the two 

Plate wdde, nirirked fig. 5. This is kept Heady over the ^^ids of the flexible hollow tube, fig. 16. both to the 

CCCXlIl. edge of a common tabic, by means of the metallic niouth of the jar and to the hole of the bellows fig. 15. 

clamp ■W'tu, which is faHcned by the ferevv v* The opens the hole m of the jar, that was Hopped 

pillar rs is ferewed in a vertical pofition on the plater, the Hople n j the column of the water palks in 

being about ten inches high ; the other is ferewed to through and forces up the vital air, which enters 
the oppofite corner, marked pi, and is only 74 inches the bellows, and of couife, by the alternate motion 
long ; both me compofed of two halves, that krew at pedal, palfes through the end of the blow-pipe, 

3f/, to be eailly packed up with all the implements in urge tlic Hamc upon the piece of ore tn, lig, z. on 
a cafe covered with bhek filh-fidn, and lined with the charcoal But the ckphlogiHicated air may lie 
green velvet, like the other laboratory already de- received at the fame time that it is produced, by 
feribed. tying the pipe", Hg. 16. to the mouth of an earthen 

The lamp h fig. 3. is fuppoitcd on the plate /, retort, or even of a glafs retort weil-coated, accord- 

wlilch has a ring / that runs in the column and ing to the method of Mr ^iihV, deferibed in the 
may be fixed by its krew / at the required height.— Tranfaaions of the Society of Arts, Vol. V. p. 96. 

This lamp lias tlu ce fmall pipes of different fizes, to This lall confiHs in dilTolving two ounces of borax in 
receive as many wicks of clifFercnc thicknefs, and to ^ pint of boiling water, and adding to the foiution as 
he filled with fpirit of wine. By a fimilar method, much flacked lime as is nccefkiry to form a thin palle* 
a piece of charcoal is mounted and fupported by the this glafs retort is to be covered all over witli it, by 
pliers or little forceps ferewed to the arm at\ fig. i. means of a painter’s brufh, and then fufFered to dry. 
which has all the motions requifite for being fixed by It nmil then be covered with a thin paHe made of 
means of piroper ferews, at a proper diltance from linked oil and flacked lime, except the neck that en- 
tile flame of the wick L The blow-pipe, fig. 4. is, ters into the receiver. In two or three days it wIE 
by a fimilar mechanifm, mounted on the fmalkr co- dry of itfelf ; and the retort will then bear the great- 
lumn pq, at fuch a diftaiice as to blow the flame hi to eft fire without cracking Two ounces of good nitre, 
the piece of ore m, winch h upon the charcoal y/. being urged in the retort, by a good fire on a cha- 
Every thing being dlfpofed in this manner, the ope- fingdifli, will afford about 700 01 Soo ounce^raeafures 
ratoi- blows through the mouth-piece of the blow- of dephlogifticated air- 

pipe, fig. 4. and remains with his hands free to make To make any other kind of chemical aflays, the 
the t liangcs and altenitions he may think proper,— forceps of fig. 2. which fup ports the charcoal, is ta- 
[jY. The large round cavity e in the middle of the ken off, by unkrewlng the fcrcw the blow-pipe is 
pamfidogram, fig. 5. is to receive the lamp fig. 3. alfo taken off, by loofening the ferew rey the hoop 
when all the implements are packed up in their cafe fig. 7. is put in its place, where the metallic bafm of 
of black fifli-flcin ; and the cover of the lamp is re- fig. 19. is put filkd with faiid ; the- piece of fig. 8- is 
prefented by fig. 12.} fet on the other pillar rx, fig. t. to hold the matrafs, 

But If the operator has the double bellowe, fig. 14, fig. 18- upright, or the receiver %. 20. &c. 

and 15. he fixes them, at a due dilbnce, to the fame in the fame manner, the retort,, fig. 9. may he put 
table by the brafs damp He then unferews the in the fand-bath infiead of the matrafs, with hs re<- 
blow-pipe at ; ioins the nvonth m of the flexible ceiver fig, 20, which may be fupported on a bit of 
tube to the hemifphere ss;., pafling each orffice, thro’ cork or wood, hollowed to its figure, and held by the 
the leather tube fig. i i. and tying both ends with a pliers, inftead of the charcoal fig, 2. 
vvajicd thin pack-thread. If he. works with ,his. foot But if the operatioa 13 to be made in the naked 

fixe^ 
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Of fire, the neck of the retort, fig. 9. being luted to the 
Arrange- or balloon, fig. 20, may be banged by a little 

. chain with its ring over the flame, being fufpended 

from the piece of fig. 7. or 8* ferevved to either of the 
pillars as may be moll; convenient. Otherwife the 
receiver, fig. 20. may be fuppovted by the round hoop 
of brafs, fig. 8. or 7. fereweJ at a proper height to 
the pillar, fig. i. tying round it fome packthr:ad 
to defend the glafs from the contact with the me- 
tallic fupport. 

The piece of fig. 6. may be ferewed by its collar 
and ferew ef to any of the pillars ; carrying with it 
the retort and its receiver, at proper difiances, higher 
or nearer to the lamp according as the flame is ntore 
or lefs violent. 

It eafiiy may be conceived, that thefe imple- 
ments afford all forts of conveniences for making any 
kind of fmall operations and afihys in miniature, pro- 
vided the operator pays a proper nttention to the dif- 
pofition requifitc for each procefs or operation. 

Every glafs retort, receiver, matiafs, bafon, fmall 
funnels, &c. are mack by the lamp -workers, that 
blow beads, thermometers, and other fmall ghfs in- 
ilriiments. 

It is direfled that the lamp 1 % fig. be filled 
with fpirit of wine, becank it gives no difagreeabk 
fmdl, and docs not produce any fuliginous and difa- 
greeable cruft on the vcfTcIs as oil does : moreover, 
the fpirit gives a dry flame, without fmoke, and 
flronger than oil befidei; the fpats and difagreeabk 
eonfequences this laft caufes, if fplit, &c. M. de 
Morveau adds, that the espence of fpirit is quite in- 
confiderable ; and that he performed in eight or ten 


minutes, with this apparatus, various difTolntions, eva- 
poraiions, and other procefks, which otherw'ife would 
have taken more than three hours, wdth the expence . ' , , 

only of two or three halfpence for the fpirit of wine, 
will 1ft the fuel of charcoal n^ould have coil near ten 
or eleven pence. 

But a very important circumftance is, as Morveau 
obferves like wife, that many philofophcrs do not ap- 
ply ihemfdves to chemical operations, for want of op- 
portunity of having a laboratory to perform them ; it 
requiring a proper nnun, and fm'table expencea of 
many large furnaces, retorts, crucibles, and numerous 
other implements, £cc* whilft thefe miniature laborato- 
ries may in great meafure afford the fame advantages ; 
at lea ft to that degree of fatisfa^tion fufficient to afeer- 
tam the contents and produds of any fubftaticc that 
is ful^jeAed to trial : for with this fimple apparatus 
a man of fame abilities may, without any etnbamfs-' 
ment, in a very fhovt time, and vrith little expence,^ 
perform fuch diftillaLioiis as require a reveibatory fur- 
nace ; al! forts of procefTes, digeftlons, and evapora- 
tions, which require a regular fand heat ; he may 
vary his experiments or trials, and multiply them to 
a great number of various performances, draw up his 
conclufions, and reafon upon them, without lofs of 
time, without the hiiide ranee of long preparations to 
woik at large^ And even when fuch large works are 
to be performed, he may obferve beforehand various 
phenomena of fome fnbftances, which being known m 
time, would otherwife impede the proceffes at large, 
or make them fail abfolutely ; and all this without the 
rific of a confiderable lofs, and without expofiDg him- 
felf to a great fire, See. 


PartIT. ARRANGEMENT(a) of MINERAL BODIES(b). 


T he bodies belonging to the mineral kingdom are 
divided into four diiferent clalTts, viz. 

1. Earf/js {cji, or thofe fubftances whtdi are not 
dnfrile, are moftly indifToluhlc in water or oil, 
and preferve their conftltution in a ftroug heat. 
2, Salis : thefe diflblvc in water, and give it a tafte ; 
and when the quantity of water required to keep 
them In dilToIution Is evaporated, tlicy concrete 
again into folid and angular bodies, 

3. Injiammahles^^ which can be diffolved in oils, but 
not in water, and arc inflammable. 

4. MdoU^ the heavieft of all bodies ; fome of which 
are malleable, ami fome can be decompounded. 
Here, however, it miift be obferved, that thefe claf- 
fes are unavoidably blended one with another ; and 
therefore fome exceptions muft be allowed in every 
one of them for in ft an ce, in the fit ft dafs, the calca- 
reous e^rth is in fome meafure dilToluble in water, and 
pipe-clay with fome others diminifh fomewhat in thdr 
bulk wlien kept for a long time in a caklnirjg heat. 


In die third dafs, the calx of arfenic has nearly the 
fame properties as falts ; and there is no poffible defi- 
nition of fait that can exclude the arfenic, though at 
the fame time it is impoffible to arrange it elfe where 
than among the femimetals. In the fourth dafs it is 
to be obferved, that the metals and femimetals, per- 
fect or imperfect, have not the fame qualities common 
to them all ; becaufe fome of them may be calcined, 
or deprived of their phlogifton, in the fame degree of 
fire in which others are not in the leaft changed, un- 
it fs particular artifices or procefies are made ufe oft 
fome of them alfomay be made malleable, while others 
are by no means to be rendered fo. That the convex 
Surface metals take after being melted, is a quality not 
particularly belonging to them, becaijife every thing 
that is perfeftiy fiuid In the fire, and has no attraction 
to the veffcl in which it is kept, or to any added mat- 
ter, takes the fame figure ; as we fmd borax, fdfu/r~ 
hik mktQcqfmkum^ and others do, when melted upon 
a piece of charcoal : therefore, with regard to all that 

has 


(a) According to the fyftem of Cvovjicdt altered, augmented, and improved from the Obfervatiom of 4. ^ t. 
other Mineralogifts. 




(b) Of the difteirnt bodies enumerated ih the following dafiificatron, full explanations are given under 2d t: die ion/ 
their refpedlive names as they occur in the courfe of this Work* Sec alfo Mxtali.uk„c v, and GnEMisTavi^'* ® 

Mdex, byM3gp>. 

(c) By earthy the author (Mr Cronftedt) docs not mean (ftridlly fpcaking) only earths, but mdudes " 
under that title all the kinds of ft ones or foflik not kfiammable, Mne, or mcuUic* 
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Earths* J]ae been faicl, jt is hfivdly worth wliile to invent fucK 
definitioiiK as fhall include feveral fpecies at once ; w-e 
ought ratlier to be content with perfedlly knowing 
tliwn fcparatdy* 

Class L EARTH S. 

Earths* are thofe mineral bodies* not ductile, for 
the moft part not difToUible in water or oils, and which 
prefcrvfc their conftitution in a llrong heat* 


A L O G Y. Part IL 

Thefe bodies are here arranged according to their Cdkarro>is 
conllitucnt parts, io far as hitherto dilcovered ; and are hanh , 
divided into live orders* See the article E-iam, 

Order]. Calcaklous Eakths (d). 

The properties of thefe are as follow' : 

1 . Friability and falling into a fine whit^; powder 
after calcination, 

z Partial folntlon in water, W'ith wdiich they con* 

tradl 


I vuU. 


(d) Calcareous earth is moH commonly toiiiid in the form of lImc*flone y hard, compa^'^, and of various 
colours ; under which general name may be comprehended all the difllreut kinds of marbles. Near liatli in 
England is found a kind of grey ftone, rather foil than hard. This conlains calcareous earth in a mild Hate, 
and likewife fome in a ftate of canfticity : hence, when ncv’.y dug out of the earth, it wnll difTolvc ful- 
phur, or make lime-w^ater without any calcination. By attratiioii of ilsed air from tlic alujpfphcte, it fooii 
hardens after it has been dug up* 

Mr Williams * divider the lime-ftones of Scotland into the following fpecies ; * 

1. Grey, whitilh, and pure white; regularly It r a tilled ; of a graimbted texture; and much ufed in 
Highlands far building bridges. Some of it is compofed of fine glittering fpaiigk^i like the fcales of fiflics ; 
and fome h as pure rvhite as the heft refined fugar, which kind he thinks may be called Pariaji marble, 

2 . Coarfedooking grey moimtain limeilone, Inrd and ilroug, of a granulated texture,^ difHcnlt to \vark 
in fome places rough and unecjual, in others fmooth and even, b oitiet I mes regularly ilratitied, at other nines 
appearing like one vaR irregular bed or rock, of various thicknefTes. 

■^* Afh*coIouied mountain-hmefloncsj confining of frnall grains of a fine fmooth texture when broken re- 
fembliug flint. In the tlighlands there are hills of tins kind of fione, which our author informs us he has 
■feen ; fome of wdiich have regular llrata, wdiile otheis appear in one vail mafs like a rock of granite, 

4 * Regularly-llratified lime-aonc, found in the low countries, phibitiug a vail variety of colours ; as black, 
blue, grey, brown, purple, red, and aih-colourcd, with various iruxturcs, of all degiets of hardneis and purity* 

V, Elmeftonc accompanying coal, and frequently the immediate roof ot tlie vein. Thi.<^ hkewife Ihows a great 
variety of colour, texture, and quality ; fome being fo much adulterated with clay and other heterogeneous 
mixtures as to be good for nothing, while others are very pure and fine. 1 hefe Hmellones are always found 
in regular ftrata. They are found (fap our author) as regular as the coals they accompany; and ihe 
coal-ftrata are more regular in continuation upon the bearing, as far as the clafs oi ilrata belonging to 
the coal reaches, than any other that I have invelligated ; and I look upon it, that this obfervatiou may be 

of life in prad.ice.” . , _ , 

For difeovenng limeflone at fome difiance, Mr Williams gives the following directions: Eet them 

keep the line of firetch, or bearing of the flrata ; and, in the coal country, they will be fure to dilcover it 
at nearly the fiime parnllcl dillance from a Team of coal or other given llratum, as the place where it was lalt 
feen. But many of the mountain-iimeftones are not much to be depended on, 1 hough you may lias'C 
a good and plentiful quarry in one place, yet, perhaps, half a mile, or half a quarter of a mile farther for- 
ward, you cannot difeover it ; it is dwindled away to nothing, and yet will appear again farther forward ; 
which makes the mountaindimeliones uncertain to be difeovered where you do not fee them; as thefe rocks 
very frequently grow thicker or thinner, and fometimes fqiicezea out to nothing ; and I comprehend unaer 
this denomination all the limtflones not accompanying tlie coals and coabmetals. — ^Thc ilmdtoncs of the 
coal-fields are often diMngtrithaHe by containing a great variety of fhells, coral, and otker maiine bodtC'*, 
which arc found blended in the ji^ht and compofition of the ftone.’^ n ' r 

6* The Scotch marbles are tif great variety and beauty ; and the parts of the kingd<im moll unfit for cuU 
tivation are found to a'bdvind mcifit in them. A flint m Sutherland has a kind of white (latuary marble* 
which Mr Williams fifjrs i^ tlie pureR and bell he ever faw, am perfuaded (fays he) there is none 

better, if any fo good, in a'ijl EuiyjpCj aftid there is enough of it to ferve all Britain ; perhAly fohd and pure, 
free of any Llemi flies, flaws, or Rain's, and blocks or flaba of any fixe may be cut out ; hut ilicrc is bad accefs 
to It ; nor would it be eafily quarried, there being a little cover above It, of a foft, loofc, whitilh limelioue* 
Till 5 marble accompanies a prodigious rock of grey lirneflone, of a granulated texture, appearing in re- 
gular IhatEi at Ailint ; but it is one of thofe Vhich varies in thicknefs aa you advance along the bearing 
of the flrata. The good white marble of Aflint is only to be fccu in the bed of the river, near a 
fiderable houfe a roile or two fouth of the church ; but 1 cannot remember the name of the pai ticular place- 
Near Blairgourie in Pertlifhire, not far from the fide of the high road, is an excellent, granulated, bipad- 



f.riiaiiou I'cinote, and dii&cult of accefs. 
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Ca’c4rf i)ua tra£l grcaf heat, and by fprinkling with water they 
£^ths readily- into powder. 

3* Infnfihtlity without addition. 

4. They attradl the fixed air from the vegetable 

and mineral alkalies, and thus rendering them much 
more can (lie, becoming at the fame time mil'd tiiem- 
feivefl. ^ ^ ^ 

5, Solubility in all acids except the vitriblic," tar^ 
taro US, and fome anomalous vegetable acid Is. 

6, Fufibility with borax and microcofmic h\t ^. — 
The fufion is attended with effervefcence, and the re- 
fult is a tranfparent and colourlefs glafs. 

7. With metalline calces they melt into a currofive 
flag. 

8 They imperfedlly reduce the calces of lead and 
bifmuth, and have even fome effedl upon thofe of cop^ 
per and iron- 


The calcareous earth is found, 

I. Pure. 

1 . In form of powder. ^ gar tens mlmralu^ or lac 

White, in moors, and at the bottom of lakes. 
h. Red. 
c. Yellow. 

2. Friable and compa£l. Chalk, erda^ 

a. White, erda alba* Chalk is a nam aelfo applied 
to other earths ; whence we hear of chalks of va- 
-Tious colours t but there are none which are 
' known to be of a calcareous nature, except this 

kind here deferibed, and of which there are no 
other varieties, otherwife than in regard 10 the 
loofenefs of the texture, or the finenefs of the 
particles. 

3. Indurated, or hard j Li me Hone; Laps calcareous* 
A* Solid, or not granulated. 

fl. White, 

Whftifh yellow. 

f. Flelh-coloured, found in loofe maffea. 

Redd i Hi brown. 

Grey. 

/. Variegated with many colours, and particular- 
ly called marble* 

g. Black. 

Grained or granulated limeftone. 

Coaffe*grained, and of a loofe texture, called 
falt-Jlag in Swediih, from its refemblance to 
lumps of fait. 

a Reddiih yellow, h* Wliitc. 
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2. Fine-grained, Cakarcovs 

a. White, Seml-tranfnarent, from Solfatara 

in Italy, in which native brim Hone is found, - 

3. Very fine grained. 

a. Wiiite and green, h* White and black. 

Cy Scaly limelbone. 

1 . With coarfe or large fcalea. 

a* White, by Reddifh yellowi 

2. With fmall fcaks. 
a. White. 

3. Fine glittering or fparkling. 

a* WTite. b. Of many colours, 

Z?. Lime or calcareous fpars, 

(i.) Of a rhomboidal figure. 

Ay Tranfparent or diaphanous. 

1. Refracting fpar ; Spatum ijlamlkufn ; Iceland 
fpar, or Iceland cryfial. — This reprefents the 
objeifts feen through it double, 

2. Common fpar, which fhows tlie obje£i fingle* 
a- White, or colourlefs. 

by Yellow'ifh and phofphorefcent. 

B, Opaque. 

I. White, 2. Black. 3. Brownlfh yellow, 

(2,) Foliated or plated fpar, 
a. Opaque white. 

L. Cryflallized calcareous fpars. Spar* Drufen (e.) 

(j.) Tranfparent, 

a. Hexagonal truncated, 

L Pyramidal, 

1. Dog’s teeth ; PyramldaUs dlJBnB^y 

2, Balls of cry ftallixed fpar, PyranudaUs loncrdi^M 
F* Stak£litiGai*fpar j Staladkes cakareus* Staladites^, 

Stone-icicle* or Drop-ftone. 

(1.) Scaled ftalaftitea of very fine partides. 
ay Of a globular form, 

1, White, the pea-ftone.^ 

2. ptjolkhns^ aollihm* Alfo the ham mites, 
from its refemblance to the roes or fpawn 
of fifh. It has been exhibited by authors as 
petrified roes. The Ketton free-ftone, of 

. Rutlandfliire, is a remarkable ftone of this fortv 

Ik Hollow, in the form of a cone. 

I. White. 

€y Of an indeterminate figure, 
dy Of coherent hollow cones. 

(2.) Solid ftakdites of a fparry texture,. 

Uy Hollow, and in form of a cone, 

I . White, and femitranfparent, 

IT. Sa- 


in Lodiaber, near the farm-houfes on the north fide of the ferry of Ballachylifh, is a limeftone or marble 
rock, of a beautiful afhen-grey colour, and a fine regular uniform grain or texture ; of being 

raifed in blocks or flabs of any fize, and of receiving a fine polifh. It is beautifully fpnnkled with fine 
bright grains of mu n dick or pyrites, and like wife with grains or fpecks of beautiful lead ore of a fin^ 

About three miles fouth of Fort- William, in the bed of a river, is a curious kind of marble with a black 
ground, flowered with white, like fine needle- work, or rather refemMing the froft flowering upon 
windows in winter; and this flowering is not only on the outfide, but quite through all parts of the body 

of the flonc. * l- r 

Scotland has alfo chalk in abundace ; fome of which is regularly ^ratified, and much appears m thicfc 

irregular mafles like fediment, , ^ , i? i-ji. i 

( e) The tranflator of Mr Cronftedt's Treatife has adopted this German term drvfen into the Lngldh language^, 
for a clufter of regular figured bodies, as a groupe conveys the idea of a duller only> whether regular or 0 
indeterminate figures. 
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Calcarecms II, Saturated or combined wkh the acid of vitriol. 

, Gypfurti, Plailer ftoiie^ or Parget. 

I* Loafer and more friable than a pure calc a re ou 
earth. 

2. Either crude or burnt j it does not CKCite any 
efFervefcence with acids j or, at moftt k effervefces' 
but in a very flight degree, and then only in pro- 
portion as it wants fome of the vitriolic acid to 
complete the faturation. 

It readily falls into a powder in the fire. 

4. If burnt, without being red-hot, its powder rea- 
dily concretes with water into a mafs, which fooit 
hardens ; and then, 

5. No heat is perceived in the operation. 

6. It is nearly as dilfLcult to be melted by itfelf as 
the limeRone, and fiiows molUy the fame elFe^ts 
with other bodies as the lime-ilone; the acid 
of vitriol feems, however, to promote its vitri- 
fication. 

y. When melted in tlie fire w'ith borax, it puffs 
and bubbles very much, and for a long while, 
during the fufion, owung to the nature of both 
the faks. 

8, When a fmall quantity of any gypCum is mdted 
together with borax, the glafs becomes colour- 
iefs and tranfparent j but fome forts of alabattei 
and fpany gyp fa, when melted in fome quan- 
tity with borax, yield a fine tranfparent yellow 
coloured glafs, rcfetnbling that of the bek to- 
pazes. This phenomenon might probably hap- 
pen with every one of the gypfeous kind. But it 
is to be obferved, that if too mncli of fuch gyp- 
fiim is ufed an proportion to the borax, the glafs 
becomes opaque, juft as it happens with the pure 
lime Hone. 

p. Burnt vrith any inflammable matter, it emits a 
fiflphureous fmell; and may as well by chat 
means, as by both the alkaline falts, be decom- 
pounded ; but for this pitrpofe there ought to be 
five or fix times as much weight of fait as of 
gypfiim. 

10. Being thus decompounded, the cak or earth 
which is left fhows commonly fome marks of iron, 

The gypfeous earth is found, 

([.) Loofe and friable. Gypfeous earth, properly 

fo called ; Gubr^ 

J. White. 

(2,) Indurated^ 

ji. Solid, or of no vifible particles, Alabafter. 
an White, alabafter. 

1. Clear and trarifparent. 

2. Opaque. 
h. Yellow. 

1. Tranfparent, from the Eaftern countries. 

2. Opaque. 

Gypfnm of a fcalcd JDr granulated ftrudtuie. 
This is the common plafter-ftone. 

1* With coarfe fcales* White. 

2. With fmaU fcales. a, Yellowifli, L Greyifli. 

Cn Fibrous gypfum, or plafter-ftone, improperly 
(though commonly) cdled Engit/h talc by our 
druggifts. 

I . With the fibres coarfc. a* Whlte> from Li- 
vonia. 

'SX^ZZZ, 


2. With fine fibres, White- Cakarcottj 

Z>. Spar-like gypfum. Selenites, by fome alfo 
called giacks mari^; and confounded wdth the clear ’ 
and tranfparent mica. 

1. Pure fekrdtes. 

A. Tranfparent. 

a. Colonvkfs. h. Yellowlfli. 

2, Liverftone, fo called by the Swedes and Ger- 
mans. 

E, Cryftailifed gypfum. Gypfeous drufen. 

(i.J Drnfen of cryftals of pure fparry gypfum. 

A. Wedge -formed, compofed of a pure fpar^ 
like gyp film. 

a, Ckar and colourlefs. h* Wliltilh yellow, 

B. Capillary. 

an Opaque, whitifli yellow. Hexagonal, 
prifmatic. Globular, confifting of cune- 
ated rays proceeding from the centre. 

Fn Stala^fitical gypfum. Glfjhm Jtnitr^ 

1. Of no vifible particles ; in French, 

Ai Of an irregular figure. 

Yellow. L White. 

2. Of a fpar-like texture. 

A. In form of a cone, 
a. White and yellow. 

B. Of an irregular figure. 
a* White. 


III. Calcareous earth fatura ted with the acid of com- 
mon fait. $ai ammmtacum fi^um mturak* 

-This is found, i . In fca-water. 2. in falt-pits, 

IV. Calcareous earth combined or faturated with fparry 
acid, known by the name of fparry Jimr and blue 
John* 

Thefe' are commonly called Jluxlng^ n^krefeent^ or 
^/4/}.fpars; becaufe moft part of them have a fparry 
form and appearance : they are, however, often met 
in an indeterminate figure. 

They arc only known in an indurated ftate, and di- 
ftinguiflt themfdves from the other earths by the fol- 
lowing charade rs. 

i. They are fcarce harder than common calcareous 
fpars, and confequently do not ftrike fire witk 
fteel. 

z. They do not ferment wkh adds neither befojc 
nor after calcination. 

3. They do not melt by themfelves ; but crack and 
fplic to pieces when expofed to a ftrong fire. But, 

4. In mixtures wuth all other earths they arc (ge- 
nerally) very fufible, and cfpecially with calca- 
reous earth, with which they melt into a corro- 
ding glafs that diflblves the ftrongeft crucibles, 
unlefs fome quartz or apyrous clay be added 
thereto. 

5. When heated flowly, and by degrees, they give 
a phofpborefcent light : but as foon as they are 
made red-hot, they look this quality. The co- 
loured ones, efpedally the green, give the ftrongeit 
light, but none of them any longer than whilft 
they are well warm. 

6. They melt and diffolve very eafily by the addi- 
tion of borax ; and, next to that, by the micros 
cofmic fait, without ebullition. 

An Indurated fluor. 
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( I .} Solid, of an Indeterminate figure ; of a duUl 
texture, femitranfparent, and full of cracks in the 
rock. 

a. White, 

(a.) Sparry fiuor. This has nearly the figure of 
fpar ; though on clofe obfervation it is found not 
to be fo regular, nothing but the gloITy furfacee 
of this ft one giving it the refemblance of fpar, 
fl. White, Blue, r, Violet, i/. Deep green, 
f. Pale green. /. Yellow. 

( 3 . ) C17 ftallifed fi uor. 

1, Of an irregular figure. White, Blue. 
c. Red, 

Of a cubical figure, ti. Yellow, Violet, 

5, Of a polygonal fpherlcal figure* a. White. 
^ Blue. 

4. Of an o£loedral figure, a. Clear, colourlefs, 

V. Calcareous earth faturated with a particular acid, 

perhaps of the metallic kind, viz* the tungilcinc 
acid. The ttmgjlnn of the Swedes, 

This re fern hies the gar net- lion e and the tin-grains ; 
is nearly as heavy as pure tin ; very refra£lory in the 
are, and exccfilvely difficult to reduce to metal. Iron 
has, however, been melted out of it to more than 3Q 
^er cffil. It is very difficultly difiblved by borax and 
alkaline falts, but melts very eafily with the microcof- 
mic fait, giving a black fiag; and for this rcafon the 
lafl mentioned fait mufl be employed in the aflays of 
this ftone. It is found, 

1. Solid and fine-grained, 

Reddiffi or ffiffi-coloured, k Yellow. 

2. Spathofe, and with an undluous furface. 
a* White, b. Pearl coloured. 

VI. Calcareous earth united with the inflammable fub- 

ftance, 

Thefc have a very ofFenfive fmell, at leaft when rub- 
bed. They receive their colour from the phlogifton, 
being dark or black in proportion as it predominates. 

( j.) Calcareous earth mixed with phlogifton alone j 
Lapts fuillusj fetid ftone and fpar, or fwine-ilone 
and fpar, 

yf. Solid, or of no vifible or diftindl particles, 
a* Black. 

Grained. 

a* Blackiffi brown. 

C, ^Q^y^ Jmrtkuih mkacetj, 

1. With coarfe fcales, a* Black, 

2. With fine fparkling fcales. a* Brown. 

D, Sparry. 

fl. Black, k Light brown, r. Whitifh yellow. 
M* Cr>^ftaUifcd. 

1, In a globular form. 

VII. Calcareous earths blended with an argillaceous 
earth* Marie, Mar^a 

1. When crude, it makes an effervefcence with a* 
cids \ but, 

2. Not after having been burnt j by which opera- 
tion it is obferved to harden, in proportion a« 
the clay exceeds the calcareous fubftance. 

3. It eafily melts by itfelf into a glafs, and even 
when k i* mixed with the mo ft refia^ory day. 

4. It is of great ufe In promoting the growth of 
vegetables, fince the clay tempers the drying qua- 
lity of the calcareous earth. 
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5, When burnt in 1 calcining heat, it readily at ti-a^ls Cakaro us 
water : and, expofed to the air, in time it falls Earths^ 
into a pow’der. ^ 

The varieties of this kind worthy to be taken 
notice of, depend on the different quantities of 
each of their component parts, and on the quality 
of the clay. The following arc fpecified as tx- 
amples. 

y/. Loofe and compact, J^nirklis* 

a* Reddiffi brown, 

b* Pale red, This, when burnt, is of a yellowiftl 
colour, and ufed for making earthen ware In 
fome places. 

B% Semi-inclnrated ; which is nearly as hard as ftone 
when firft dug up, but moulders in the open air, 
n* Grey. b. Red. 

C. Indurated or ftone marie* 

A. in loofe pieces, Marga tndurat^ amnrpha ; by 
the Germans called dticljie'm or tophjlun^ 

ix* White, k Grey, formed from a fediment 
which the w^ater carries along with It* 

B. In continued ftrata. Hard fiaty marie. 

VIII. Calcareous earth united with a metallic calx. 

Here, as well as in the others, fucli a mixture or 
combination is to be underftood, as cannot be difeo^ * 
vei ed by the eye alone without the help of fome other 
means. 

The fubjc< 5 la belonging to this divifion lofe the pio^ 
perty of raffing an effervefcence wdth acids, w-hen they 
are rich in metal, or contain any vitriolic acid* How^- 
ever, there have been found fome that contained 2 Qi 
or 30 p^r cent* of metal, and yet have ftioivn their cal- 
careous n attune by the nitrous acid. 

There are no more than three metals hitherto known 
to be united in this manner with the calcareous earth, 
vt%* 

(l.) With iron. White fpar like iron ore, M'mera 
Jtrri alba* The ^abl/iein or we^es eifenera^ of the 
Germans- 

1, This ore, however, is not always white, but 
commonly gives a white powder when rubbed* 

2. It becomes black in the open air, as like wife 
in a calcining heat, 

3, In this laft circum fiance il lofea 30 or ^oper 
cent, of its weight, which by diftiilation has 
been found owing to the water that evaporates; 
and it is poifible that fome fmall quantity of 
vitriolic acid may, at the fame time, evaporate 
with the water, 

4. It is of all the iron ores the moft eafy to melt, 
and is very corrofivc when melted. 

This kind is found, 

Loofe ; the mouldered part of the indura- 
ted fort. 

a. Bhck, like foot, 

k Dark brown, fomewhat refembiing umbre. 

Indurated. 

1 . Solid, of no diftin£l particles. 

a. Red, Looks like red ochre, or the 
red haematites, but diftblvcs in the acid 
of nitre with a great effervefcence. 

2. k>cbIy^ parlisulis mUacets* 
a. White, 

k Blackiffi grey. 

3. Spar- like. 

a* Light brown. 

R 4. Drufen* 
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4. Druftn* 

a, Blackifh brown, 

b. White, 

I* Porous, This is often called eyhtH 
or Jios ferrL 

2 . Cellular, 

(2,) With copper, 

Loofc and friable. Mountain blue ; Gcrma- 
nicCj Btrgl/au. This difTolvea in aquafortis 
with cffervefcence. 

Indurated, 

1, Pure calcareous eartli mixed with calx of 
copper, Armeuian flone, iapis 
Gypfeous earth united w’ith calx of copper. 

Is of a green colour; and might perhaps be 
called turqumfc ore^ t>r malacbkes ; though wc 
do not know if all forts of turquoife ore arc 
of this nature, 

a. Sembtratixparentj is found at Ardal in 
Norway, 

(j,) With the calx of lead- 

This is a lead ochre, or a fpar-Iike lead -ore, 
wliidij in its formation, has been mixed wkh a 
cakai'eous earth, and for that reafon eifervefees 
with acids, 
y/n Loofe and friable, 

1, White, 

B* Indurated. 

I, Scaly. 

a* YellowiHi, 

Both thefe varieties contain a con fid era ble 
quantity of lead, 40 per eenL more or 
Icfs ; and the calcareous earth is as equally 
imd intimately mixed with it, as in the white 
iron ore* 

IX. The following compounds of calcareous earth 
with different mineral fubflances are added from 
Mr KirwaiPs Elements of Mineralogy, 

I* A compound of calcareous and barotical earths 1 
of this fpecies are fome yellovnfh iUnes found in 
Dcrbylhire, confining of lumps of Hmeftone in- 
ter fperfed with nodules of barofclenite. Many 
more may occur as compounds of gyplum andba- 
rofclenitc, fluor and barofeknitCs &c. See* 

3. Compounds of calcareous and magncfian earths t 
fuch as, 

a* The white marble, interfperfed with fpots of 
fteatites or foap^rock, either green or black, 
called by Cronftedt Tnarble* This 

marble is of a fcaly texture, 
k The pietra iakbina of the Italians, which con- 
fifts of white fpar with veins of tak, 
r. The vere/r arjiko of the Italians, which is a light 
green marble, with deep green, black, white, 
and purple fpots. According to Mr Bayen, 
it contains 6 z parts of mild calcareous earth, 
30 of green talc, i of magnelia, and 1 of fe- 
rn iphlog ill Icated iion. 

3. Compounds of calcareous and argillaceous earths ; 
fuch as, 

a* The green Cam pan marble from the Pyrenees, 
It is flaty and fome what magnetic, Accord- 
, ing to Mr Eayen, it contains 65 of mild cal- 
careous earth, 3 2 of the argillaceous, and 3- of 
fcmiphlogiAIcated kou, 
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b* The red Campan marble ; this is not magne- 

tic; it contains 82 parts of mild calcareous ^ 

earth, 1 1 of argillaceous fhiftus, and 7 of dc- ^ ^ ^ 

phlogifticated iron. 

c* Yellow figured marble from Florence : accord- 
ing to Mr Bayen, it contains 75 parts of mild 
calcareous earth, 13 or 14 of Ihillus, and 4 or 
t; of dcphlogillkated iron, 

Griotte marble from Autun of Burgundy in 
France i it contains 67 parts of mild calcare- 
ous earth, 26 of rtddifli fchiHus, 2 of iron, 
and i of mngnefian earth, 
g. The A maiidola, which is a green marble, ho- 
ney-comb like, with white fpots. It coa tains 
76 parts of mild calcareous earth, 20 of Ibldihis, 
and 2 of feniiphloglflicated iroiL The cellular 
appearance proceeds from the fchiftus. 

4, Compounds of calcareous earth and mica ; fuch 


as, 

a* The cipolin from Autun in France : it is of a 
green colour, andconfills of 83 parts of chalk* 

1 2 of green mica, and t of iron. 

The micaceous limeftone, js of a glittering ap- 
pearance, of various degreejt of hardnefs, and 
effervefees with acidsi Sucli as the maeigno oF 
the Italians ; their yellow pietra bigia; and 
their blue pietra columbina or tui kina, 
y. Compounds of calcareous and filiceoiis earths ; 
fuch as, 

The calcareous quartz and pudding^ftone; this 
confifls of lumps of qum tz, and fome times of 
fek-fpar in a calcareous cement. 
h* The limeflone with veins of quarts ; fuch an 
the faxum Jablierg^tifi^ and feveral marbles of 
Sweden and Siberia, which ftrike fire with 
heel. 

6. Calcareous volcanic pudding-fione ; fuch as, 

a* The cierchina, which confifts of lumps of fpar 
and lava in a calcareous cement, mentioned by 
Mr Ferbcr. 

k The marble mixed with veins of black or green 
lara, mentioned by the fame anthor. 

7. Compounds of calcareous earth, mixed with two 
or more kinds of earth ; fuch as, 

a* The cipoHn from Rome, wdiich Is a green 
marble with white zones : it ftrikes, though 
difficultly, fire with fteel : it contains ^>7,8 
parts of mild chalk, 25 of quartz, 8 of fliiflusp 
and 0,2 of iron, bcfides the iron coatained in 
the argillaceous fhiltus. 

k The calcareous porphyry, which confifls of; 
quartz, felt Fpar, and mica in feparate grains, 
united by a calcareous cement* 
c* The iimeftone interfperfed with ffioerl and’ 
mica, 

J* To thefe compounds belongs the pyritaceous 
Hmtftone called by the Ficndi Pierre de Si 
yimbrefix^ It is of an iron grey colour, inter- 
fperfed with ffiining particleSp Its texture ia 
compadl, and fcarcely gives fire witli ileel Its- 
fpecific gravity ts 2,7054. It is foiuble in acids,, 
and moAly with cifervcfcencc calcines in a 
ftrong fire ; makes nitre flightly detonate j 
and if diftilled affords a final! portion of vitho- 
lie add, and fome fulphur fublimcs. its com- 
ponent 
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ponent parts are 75 of mild calcareous earth 
and 25 of pyrites ; in which are contained 14 
of argiil, 7 of tjuarlz and fulphnr, and 4 of 
iron. 

Order IL Ponderous Earth* 


LOGY. 

Leherfleln of the Germans and Swedes* Lapi^ 
hepatkus* 

This hone in fome fpecimena condantly, but in 
otliers only when rubbed, fmells like the hpav 
ftdphurtsy or gun-po\irder. 

It is found* 

A. Scidy, 



Ponderous earth, ['Terra Ponderofa") : Cauk, or 
rnlk. Sec Earth, Art* L This b a paiticukr kind 
of earth (like chalk in appearance, but with fome 
very different properties), difeovered in Sweden about 
1774, which by its ref alts with other bodiCsS has fume 
fjmilarity to the known alkalis* It has not yet 
been found pure, but mixed wnth other fubhances S 
however, it s great fp^^.ci he 'weight eaiily diiiinguifhes 
it from the others, it being the heavieft of all earths. 
I* fts rpedfic gravity when con lid era bly purified 
by art is 3,7 7 . V 

2* This earth combines with aerial acid : and in 
this cafe effervefees with ftronger acids, 

3* With vitriolic acid it forms the ponderous fparj 
which is infoluble in water* 

4* Its ciT'llalh'zation, after being combined with the 
nitrous, or with the muriatic acids, is hardly fo* 
inbic; 

5. But with acetous acid, it becomes deliqnefcent- 
t>. When pure ; viz, without any mixture of acid 
or alkali, it does not vitrify in the hre. 

7. If deprived of the aerial acid (dxed air) by cab 
cination, is then folubk in ^co times its Weight 
of boiling w'ater* This folution expofed to air, 
forms a cremor, like that of lime-water in the 
fame circum fiances, and like It changes alfo the 
vegetable colours. 

Whilfl combined with aerial add, it is only fo- 
liible in about 1550 times its freight of water, 
chiefly if the water has been impregnated alfo 
with the fame aerial acid, ^ 

9* It expels the cauftic volatile alkali from ammo- 
niacal fait. 

JO* Mixed with bnmftone It produces a hepar fill- 
phuris, wdiofe folution in water is but incom- 
pletely decompofed either by the nitrous or the 
muriatic acid, on account of the great attract 
tion between this earth and the add of fulphur, 
which is fo ftrong that it 

1 1 , Separates this acid (the vitriolic) from the ve- 
getable alkali* 

I* Combined w'ith serial add; Terra pondirofa alrata* 
See C ir E M 1 s T K y -Inde?c, 

It refembles alum, but is hard and driated, as if 
compofed of radiating fibres coming from a 
centre. It is found in Alflon-mocr in England* 

A, Spar-like gypfum, 

1. Semitranfparent, Bmwnunfi* The Bono- 
niau ft one, or native pho^horus, 

S. Opaque* s. White* k Rcddifn, 

B. Ponderous Drufen fpan 

I. Jagged, crtjiaium^ Thefe re fern Me cockk comb% 
and are found in clefts and fi flures accreted on 
the furfaces of balls of the fa m e fubftance, 

2* White. 

3. Reddifti. 

IL United with phlogiftcm and the vitriolic acid. 


I. TVitb coarfe fcalcs* a* Whitifti yellow* 

2* With fine fparkling fcales, a. Black. 

Order in. Magnesian, Micaceous, and 
Asbestine Earths. 

§ 1. M^a^n^an JSarShi* 

Magnesia is a white, loofe, and Kght earth, only 
known fince the beginning of this centuiy. It is ge- 
nerally found combined or mixed with other hetero- 
geneous fnbftances, as other fimple earths are. 

1* When pure its fpecific gravity is 2,330, and 
then 

2. It neither hardens, contrails, nor melts by the 
application of heat, even by the folar rays. 

3. But It melts eafily with borax, or microcofmic 
fait ; though It is fcarcely affected by fixed ab 
kalis or calces of lead. 

4. Mixed with other earths, it produces by fii-e 
different hard maftes. 

5* It givers no caufUcity except to the volatile al* 
kali ; and 

6. Does not effervefee with any acid* 

7, When mixed with water it ftiows a very fmall 
degree of heat, but without any efFervefcence. 
And when the water exceeds the weight of 
magnefia about 7,^92 times, it is totally dif- 
folved* 

S and 9. Being put In water and afttrW^ards dried, 
it contains parts of its weight; t hough wdiai 
faturated wn’th aerial acid, it will abforb and re- 
tain after being dried rw of water. 

10* This earth combined with aerial acid is more 
foluble in cold than in hot water* 

j I . Combined with vitriolic acid it cryltallizes into 
a bitter fait, known by the name of Epfitn and. 
S^dlliz or Seidjehultf^ fait, which Is foluble in 
little more than its owT weight of water. 

J 2* With nitrous acid it forms a deliquefccut fait. 

13. With the muriatic or the acetous acids it does 
not cryftallize : and the mafs being dried, at- 
tracts humidity from the air. 

14. It has a ftronger attraction to the fluor acid 
than to any other ( Berg. ) : and cryftallizes with 
It Into hexangular prifms whofe ends are formed 
of two low pyramids, of three rhombs fRowe di 

Tj. It is not precipitated from other acids by the 
vitriolic, as calcareous earth is. 

i6. According to Lavolficr and Macquer, when 
magnefia is calcined, it becomes phofphorefcent, 

I. Magnefia combined with vltrioHc and other 
acids* 

A. When faturated with the vitriolic add, it forms 
a bitter fait, called Knglijh or Epjom^ Be^djhniz 
or Seilitz fait* The falts known under thefe dif- 
K z ferent 
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frrent names only difler from one another -dh ac- 
count of fome heterogeneous fu bilance, which 
is cctril silled in them, the vitrlolated magiidia 
being the charaderiftic and priuclpal ingredient 
in them alb 

B* Magnclia is found not only combined with the 
vitriolic acid in the waters of Ejifom, Sedlitz, 
but alfo with the marine acid to a confide- 
rabie quantity in fea- water and csther fait fprings. 

It is contained frequently in frefh w^aters, where 
h is dill’olved by means of a quantity of aerial 
acid-, 

II* Combined with other earths. 

Ji. Magnefia, when combined with fillceous earth, 
is commonly unduous to the touch, and more 
ur leCs difficult to be cut or turned in proper- 
tion to its different degrees of hardnefs* 

It is not difFuiible in water : grows hard, and 
is very refractory in the fire* 

When pounded and mixed with water, it will 
not eafily cohere into a pa fie ; however, if it is 
managed with care, it may be baked in the fire 
to a mafs, which being broken, fiiows a dull and 
porous texture. 

It takes for the mod part, and without much 
labour, a fine polifli. It is founJ, 

f 1. ) Compact and foftj Erlanpn or French 

chalk* 

White, from the Lands-End, in Cornwall. 
h. Yellow. 

c. Rcdand white, from the Lands-End: the foap- 
earth, from Switzerland; it looks like CaiHle- 
foap, 

(3*) Solid and compact j of impalpable particles : 
Steatites or foap-rock. 

a. White, or light green- hu Deep green — 
r. Yellow. 

(3.) Solid, and of vifible particles; ferpentlne ftone, 
A* Of fibrous and coherent particles. 

This is compofed, as it were, of fibres, and might 
therefore be confounded with the afbeftus, if its 
fibres did not cohere fo clofely with one another, 
as not to be feen when the ftone is cut and po- 
liihed. The fibres themfelves are large, and feem 
as if they were twilled* 

a* Deep green. It is fold for the lapis ntphrlilcus^ 
and is dug at fome unknown place in Ger- 
many* Light green, from Skienihyttan, in 
Wellmanland ; is ufed by the plate-fmiths 
in Head of French chalk, 

a. Of granulated particles ; fine grained fepentine 
fionc, the Zoeblitz fer pen tine. 
a. Black, h. Deep green* r. Light green* d. 
Red* Bluifii grey. / White, Thefe co- 
lours are all mixed together in the ferpentlne 
{lone from Zoeblitz, but the green is the moll 
predominant colour* 

JS. Porcelain earth mixed with iron ; terra pnrcellama 
This is, 

A- Diffufible in water. 

a* Red, from Montmartre, and China. The wa- 
ter-clinkers which are imported from certain 
places in Germany feem to be made, of this 
kind* 


M igpt fian 


A L O G Y. Partir. 


B* Indurated* 

1 . Martial foap earth* 
rt. Red* 


Earihs. 

' r—* 


z. Martial foap rock. 
a Black. 
h. Red. 

C* The telgllen of the Swedes ; hph oUarh, 

a* Light grey. b. W hitifli yellow, r* Dark 
grey. d. Dark green. 

The ferpentine ilone has many varieties ; being 
found, (i.) Veined or fpotted with green lleatites- 
(2-) Red, wnth veins of aibcllos* (3.) Red, green^ 
yellow, or black with veins or fpots of white calca- 
reous fpar, is called poize^cra. The black is called 
nero di praio ,■ the green ^erde dt ; but thefe 

names are not retlrained to this fpecies* (4.) Veined 
or fpotted with gyp Cum, (^*) Veined or fpotted with 
barofelenite* (6.) Veined or fpotted wdth fhillus - — 
And, (7 ) With veins of quartz, feitfpar, or fiiocrh 
( Kir^an M tfi era/og}' . ) 

What is commonly callcd/r^jfn//flf Is a tru^ laph oliarts^ 
but being variegated with green, yellowiOi, andbrowni 
fpots, like the fkin of fome common lerpents, it is cal- 
led by that name. Great quantities of this Hone are 
found in Italy and Switzerland, where it is often 
worked into the fiiape of difiies and other vafes. {Fa* 
bronL) And the gabro of the Italians la nothing elfe 
but a kind of ferpentine, {Kirtvan*) 


§ 2 . Mfcacmii Earths^ 

Thefe are known by the following charaiSlers : 

1. Their texture and compolition confill of thin 
flexible particles, divifible into plates or leaves, 
having a {hilling fur face. 

2* Thefe leaves or fcales expofed to the fire lofe 
their flexibility and become brittle, and then 
feparate into inner leaves; but in a quick and 
Rrong fire, they curl or crumple, w^hich is a (lep 
towards fufion ; though it is very difficult to re- 
duce them into pure glafs by themfelves or with- 
out addition. 

3. They melt pretty eafily with borax, the micro- 
cofmic fait, and the alkaline fait; and may by 
means of the blow-pipe be brought to a clear 
gkfs with the two former falls. The martial 
mica is, however, more fufible than the unco- 
loured ones : its fpecilic gravity is 3,000. 

Colourlefs or pure mica; daze, glimmer, or glift. 

j . Of large parallel plates ; Mufeovy glafs* Thi^ 
is tranfparent glafs ; found in Siberia and Elf- 
dale n in the province of Wermehnd. 

2 * Of fmall plates, from Silfverberget, at Runne- 
by, in the province of Blekingc. 

3* Of fine particles like chaff; chaffy mica* 

4. Of twilled plates ; crumpled mica. 

B* Coloured and martial glimmer. 

1. Brown, fembtmnfparent. 

2. Of fine and minute fcales- 

a. Brown, b. Deep green, c. Light green. 
d- Black, 

3, Twilled or crumpled glimmer. 

Light green. 

4. Cliafly glimmer, 
a* Black. 
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Matinefian Cbrvn:aUi;£ed glimmer# 

^ Earths ^ concentrated and ere£l fcales. 

^ Of hexagonal horizontal plates. 

The tranfparent Mufeovy glafs h ufed for windows, 
and upon all occalions where panes of glafs are want- 
eti. Perhaps it might alfo be advantageous y employ- 
ed to cover houfes# 

The twifted or crumpled mica, which Is found at 
Hardol in Jemtland, Is there maniifadured into kettles 
and other veffels, as alfo for hearths of chlmnles: and 
the powder \wdch falls in the working may be mixed 
with the common fait for the dift illation of the muria- 
tic acid* 

§ 3# AJhsJllm Fourths 

Thefe are only yet difeovered in an indurated flate; 
and their charadfers are as follows t 

j* When pure, they are very refradlory In the lire# 
2* In large pieces they are flexible. 

5# They have dull or uneven hirfaces. 

In the hre they become more brittle* 

5. They do not ilrike fire vrith the Heel. 

6. They are not attacked by acids. 

7. They are eaiily brought Into fufion by borax 
or alkali. 

In this fedlion are included both thofe varieties 
which by foITilogifls have been mentioned under the 
names of amtmius and ojhefius^^ and have often been 
confounded together* 

I* Afl)dhis, which Is compounded of foft and thin 
membranes ; mmanius Walkril. 

A* Of parallel membranes / Jive carQ mQn~ 

tana^ Momitalndeather* 

I* l^ure, a. White. 

2. Martial, o. Ycllowlih brown. 

Of twifled foft membranes ; mount aim cork* 

1. Pure. White. 

2. Martial* a. YcUowifh brown. 

II. Of fine and flexible fibres j or earth flax: af- 
beftus Wallenu 

, A, With parallel fibres : 

I. Pure and foft. Light green, h. White* 

2* A little martial, and more brittle. 

a. Greeni/h, from Baftnas Grufva, at R.yddar-t 
by t tan in Well man land. There it forms the 

greatell part of the vein out of which the cop- 
per ore is dug ; a great part of it is confequently 
melted together with the ore, and is then brought 
to a pure femi-tranfpaient martial flag or glafs, 

J. Of broken and recombined fibres* 

1. Martial, a. Light green. 

Order IV. Siliceous Earths.. 

Siliceous earth is, of all others, the moll dlfli- 
cult to defcrlbe and to diftlnguifii perfedly ; however,, 
it may be known by the following characters, which, 
ve common to all bodies belonging to this order. 

I, In Its indurated ftate it is hard, if not in regard 
to the whole, yet at leall in regard to each par- 
ticle of it, in a degree fufficient to flrike fire 
with Heel, and to fcratch it, when rubbed againll 
it, though the Heel be ever fo well tempered, 

2 ^ When pure, aad foce from heterogeneous par- 


tides, It docs not melt by itfelf, neither in a re» 
verbatory nor in a blaft furnace, 

3. After being burnt, it does not fall to a powder, 
neither in the open air nor in water, as the cal- 
careous earth does, but becomes only a little 
loofer and more cracked by the Hre, unlefs it has 
been very Oowly, and by degrees, heated* 

4. It excites no eifervefcence w'ith acids* 

j. In the fire it melts eaficH of all to a glafs w-ith the 
fixed alkaline fait ; and lienee it has got the name 
of vitrefeent, though this name is, properly 
fpeaking, lefs applicable to this order than to a 
great many other earths. 

To the above we may add the following ptopertks, 

from Bergman. 0 

6. It is not foluble in any of the known adds, the 
fluor-acid only excepted* But, 

7. It may be diflolved by the fixed alkali, both in 
the dry and wet way. 

8. if the fixed alkali is only half the weight of the 
fiHceuus earth, it produces a diaphonous and 
hard glafs; but when it is In a double or triple 
proportion, then the gkfs deliquefcej of itfelf 
by attradliug the humidity of the atmoipiierc. 

p. It melts eaiily with borax j but 

10. With niicrofcomic fait it is mor^ difficult, and 
requires a lunger time to melt. 

IJ. This earth has a great analogy to acids, as it is 
pcrfeiily diffoived in that wonderful natural hot'- 
water fpout above ninety feet high at Geyfer, in 
Iceland, where by cooling it foimi? a liliccous 
mal's, 

§ r. GemSf or precious Jones, 

I. Diamond* Adamas gemma. See Di.'lmosb. 

I* Of all Hones, it is the hardeft. 

2. Is commonly clear, or traofparent ; which qua- 
lity, however, may, perhaps, only belong toils 
cryHals, but not to the rock itfelf from which 
they have their origin* 

3, Its fpecific gravity is neareft 3,5'00- When 
brought to Europe in its rough Hate, if is in 
the form cither of round pebbles with flilnhig 
fiirfaces, or of cryHals of an odocdrAl form. 

ai Colourlefe, or diaphonous, or the diamond pro- 
perly fo called. 

But it alfo retains this name when it is 
tinged fomewhat red or yellow. Being rub- 
bed, it difeovers fume electrical qualities, and 
at trad s the maiUc. 

b* Red j. Ruby. Adamas ruber ; Rublnus,~ 
Which, by lapidaries and jew'eders, is, in re- 
gard to the colour, divided into, 

1 . The ruby of a deep red colour inclining a 
little to purple, 

2, Spindl, of a dark colour* 

3i The balafs, pale red, inclining to violet. 

Thisisfuppofed tobeche mother of the rubies* 
4* The rublcell, reddifh yellow. 

However, all others do not agree in the 
characters of thefe Hones. 

11. Sapphire. Sappbyrus gemma. 

It is tranfparent, of a blue colour ; and is fa Id: 
to be in hardnels next \p the ruby, or diamond. 

Ill* To.- 
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111* Topaz* ^opazius gemma, 

a. The pale yellow topaz ; which is nearly un- 
colourcd- 

b. Tlie yellow topaz. 

€. Deep ycllowj or gold coloured topa<s j cr orien- 
tal topaz. 

d. Oiange-coiourecl topaz. 
e* The ydlowifh green topaz^ or chryfollie* 
f. The ycllowi'fli green* and cloudy topaz, the 
chryfopiafe{h], 

gt Bluiih green topaz, or the beryh 

This varies in its colours'; and is called, when 
I* Of a fe a- green colour, the ar/m -marine, 

2. When more green, the leryL 
IV . Erne raid , S m anigd uj * 

Its chief colour is green and tranfparent* It 
is the foftdl of precious {tones, and when heated 
it is phofphorefcent like the fluors. 

Y. To the precious ftoncs belong alfo the jacinths, 
or hyacinths; which are cryftals harder than 
eiuartz cryilals, tranfparent, of a iine reddifn- 
yellow^ colour when in their full luilre, and form- 
ed ill prifms pointed at both ends : thefe points 
are always regular, in regard to the number of 
the facets, being four on each point ; but the fa- 
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cels fddom tally; the Tides alfo which form the SHiceou* 
main body, or column, are very uncertain in re- 
gard both to their number and fhape ; for they , , , 
are found of four, five, iiJi, feven, and fometimea 
of eight, Tides ; further, the column or prifm 
is in Tome alfo fo comprelTed, as aim oft to re- 
femble the face of a fpheincal facetted garnet* 

Mr Cronftedt fiiys, he got fomc jacinths of a 
quadrangular figure, which did not melt in the 
fire, but only became colourlefs* 

Vli The amethyit is a gem of a violet colour, with 
great brilliancy, and as hard as the beft kind of 
rubies or fapphires, from which it only diflVra 
by its colour. This is called the oriental ame^ 
thipi; and is very rare : whew it inclin es to the 
purple, or rofy colour, it is more efteemed thao 
when it is nearer to the blue. 

Thefe amethyfts have the fame figure, hard- 
nc^fs, fpecific gravity, and other qualities, as the 
beft fapphires ®r rubies ; and come from the fame 
places, particularly from l^eilia, Arabia, Arme- 
nla, and the Weft Indies. 

The amethyfts called oecidenialf are of the 
fame nature as rock cryftals, and have the fame 
gradations, viz. of a violet inclining to the 

purple 


(a) In the /Innah of Chemiflryi Vo!. L we have the following account of the method of digging for the 
ciiryfoprafus, and of the earths and ftgnts wnth which it is acctsmpanied. 

This precious ftone is found in certain mountains in Siiefia, which feem to begin thofe of Tradaa, extend- 
ing to within half a league of Glatz. Thefe mountains appear, in general, to confift of a mimber of ftrata, 
horizont:’! or incHned, compofed chiefly of fubftanees containing luagnefia, but likewife mixed with calcare- 
ous, argillaceous, and fi'iccous earths. The greateft part of thefe confift of ferpentine, mixed with afbeftos 
and anianthns, grey argihaceous earths, boles, and red or green ochres, ftone marrow, fteatites, or foap- 
ftone, and ta!c. In thofe mountains alfo w^e meet with quartz, petrofilex, opal, and chalcedony, in detach- 
ed fragments, and fometimes in continued veins. We alfo difeover in them veins of fand, of the nature of 
granite. Sometimes the ferpentine is met with at the fnrface ; fometimes at the depth of zo or 30 feet. The 
llone marrow feems here to be produced by the decompofition of a very milky fpecies of opal agate named 
cachukng ; for at the depth of 50 feet and upwards the veins of this foapy earth a flume a degree of folidity^ 
and we find nothing but hard and ft mi tranfparent cacholongs. 

The above mentioned ftrata are crofted by a great number of cracks filled with green-coloured earths and 
ft ones ; but thefe frequent -y do not contain a Tingle true chryfoprafns- They are fometimes found immediate- 
ly under the vegetable mould, or at the depth of fome feet, in fhapelefs mafles, covered with a heavy day» 
and fometimes enveloped by an undluous earth of a beautiful green colour, which it derives from the calx of 
nickel. In other places, tlie chryfoprafus has been found in uneven laminse of feveral yards in length and 
breadth, either immediately under the mould, or in the upper ftrata of ferpentine, which have Httle folidity ; 
and very beautiful ones have been found at the depth of feven or eight fathoms ; and fome have been met with 
in grey clay at the depth of four fathoms. In fome places alio they are rnet with in a kind of red ochre, 
which is attracted by the magnet ; in others they are found in the cl efts of rocks* The beautiful green chry- 
fopiafus is found moil pleutifuily in the mountain of Glaflendnrf. In another mountain named Kofsmutz, 
where it is alfo found, the pieces are fo porous, and fo much fpotted with white, &c. that fometimes upwards 
of 1000 of them have not afforded one Urge enough for the ufe of the jewefters- The defedls are frequently 
on y difeover able on poliflung, as the green opal, while rough, perfe£tly refcmbles the chryfoprafus i but, 011 
poliftiing the ftones in which it is contained, it is detctled F>y its want of luftre. 

The quantity in which thefe ftones are found is not fufficlcnt to afford the expences of regular mining ; the 
moll profitable way, therefore, of obtaining them is by making trenches in the earth from four to fix feet 
deep. Aim oft all the mountain of Kofemutz, however, has already been examined in this manner ; fo that 
they now dig for the^chryfopnifus in quarries by nneoveriug a bank of earth or ftone, and defeending to 
other banks by fteps in the open air, fo as to throw the nibbilh back from bank to bank. This method, how- 
ever, cannot be continued faither than 24 or 50 feet, otherwufe the produce would not defray the expence. 
The only tools employed in digging for the chryfoprafus are a fpade and pick- ax \ the former to remove the 
.eart^ lUe latter to detach the chryfoprafus itfdf from the ftones which furround it. 

accounts have been given of the component parts ©f this precious ft one, Lehmann thinks, that 

the 
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purple or toff colour, or mdining to the blue ; 
very often they are fcmi-cranfparent, without 
, any colour in one end, and violet towards the 
other. The bcft are found in the Vic moun- 
tains of Catalonia in Spain, and at Wiefenthal 
in Saxony, as well as in Bohemia in Germany, 
in Italy, and in the province of Auvergne in 
France. 

Cryftala within the geodes, or hollow'^ agathe- 
balls, are very often found of an ametbyil co- 
lour, and fome are very hne* 

Wfiat w'c call root^ or of anar^ 

is but a fparry lluor, of which we have 
plenty in Derbyfhire : many fine ornamental 
pieces are made of this fubftance in different 
forms and fliapes. Theie fpars are found in in' 
fulated maffes, fometimea pretty large; but never 
in the form of large rocks. 

VI L The garnet, (Grariaiu^.) This flone, when 
traniparent and of a fine colour, is icckoned 
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among the gems : but it varies more tfian any^ SiTTcemis 

both in the form of its cry Hals and in its colour, 

fome being of a deep and dark red, fome yel- ^ 

lowifh pd purplifh, and fome brown, black ilh, 

and q^uite opaque. In general, their lullre is 

lefs than that of other gems, as well as their 

hardoefs, which yields to the file, although they 

may llrike fire with fled. But as to their form, 

thefe cryftals take almofi all forts of figures, as 

the rhomb oidal, tetradecacdral, See* and fome are 

of an irregular form. 

Their colour proceeds from the Iron which 
enters into their compofition ; and, according to 
M* de Sdufiure, even the fineit oriental ganicta 
attract the magnetic needle at a fmall difiance. 

The Syrian garnet is the fined and belt eftcem - 
ed. It is of a fine red, inclining to the purple 
colour, very diaphanous, but lefs brilliant than 
the oriental amethyll. It feems to be the ame-^ 
tinfizoniai of Pliny : the italiaiis call it S 

rocca^ 


the colour of It is owing to fome femiginous particles modified in a particular manner; but the experiments 
he adduces for this opinion are not fatisfa< 5 tory, Mr Sage attributes the colour to cobalt from the blue colour 
it imparts to giafs, Mr chard thinks the Hone contains ca'x of copper as we 1 as calx of iron ; bccaufe a 
part of the metal feparable from it may be dilTolved in volatile a:kali. 'Phe followfing are the experiments of 
M. Klaproth upon the fubjed.. 

I. On heating feveral pieces of very pure chryfopiafus red hot, and quenching them In water, the colour 
was changed from green to bluifh grey ; and, on repeating the operation, it became a white grey. They 
w'crc found to have loft in weight one and an half per cent, and were eafily pulverabie in a glafs mortar. 

а. Three hundred grains of chryfoprafus were mixed with double its weight of mild mineral a!ka!i, and the 
mixture heated for fome hours red hot, in a porcelain crucible. The mafs wati then powdered, and digefted^ 
in diftifkd water. By filtration, a yefowifh grey refiduum was obtained, weighing 44 grains ; the filtered 
liquor was limpid and colourlcfs, a copious precipitate being formed with muriatic acid, which being walk'* 
ed and dried was found to be filiceous earth. 

5. The 44 grains of yellowifh grey refiduum were digefted in a retort, with 35-3 grains of aqua regia ; a great 
part of which was evaporated. The acid which came over was returned into the retort, and filtered after a: 
fecond digeftiom The refiduum was a very fine white filiceous earth, which, after being wafiied, dried, and 
heated red hot, weighed 20 grains* 

4, The fi'trated folution was of a pale green, but on fuperfaturation with volatile alkali immediately turn- 
ed of a bhiifti colour, precipitating a fmall quantity of brownIfU gelatinous matter ; which, when colleded, 
twice diftilled with nitrous acid, and afterwards llrongly heated, yielded a brown calx of iron, weighing no 
more than a quarter of a grain ; whence our autlior condudes, that iron does not contribute to the colour of 
the chryfoprafus, as we know many colourlefs ftones which contain as great a quantity of that metal. Thia 
fmad quantity of calx was left afiet digeftlng the gelatinous refiduum. On precipitating the fohible parts, 
they appeared to confift of aluminous earth, in an cxcefiively divided ft ate ; which being wafiied and dried, 
weighed half a grain* 

5, To find whether the folvjtion contained calcareous earth or not, he mixed with that, fLiperfaturated 
with volatile arkali, a faturated foludoii of mild mineral alkali, which precipitated four grains said an half of 
white and very pure calcareous earth. 

б. Nothing more was precipitated from the folution, either by acids or alkalies, after the reparation of the 
calcareous earth, though it ItiU retained a blnilh colour* It was poured into a retort, and evaporated to 
drynefs ; the refiduum was of a yellowifti colour, which became green on being diftblved in diftiUed water. 
Mild mineral alkali threw down only a little earth of a greeiiifh w’hite colour ; which being re-diiToived in dc- 
phlogifiicated nitrous acid, and precipitated with Pruiliaii alkali, the liquor yielded 17 grains of a fea-green 
powder. This precipitate, in our author's opinion, is the colouring principle of the chryfoprafus; and this 
principle he afterwards found to be calx of nickJ, 

7. Our author likewife attempted to analyfctbe chryfoprafus in the moift way by coneentrated vitriolic add ^ 
hi which procefs his chief view w as to difeover w-hether or not the Ibmt contamed any volati e particles or not. 
©n an ounce of crude chryfoprafus, therefore, when put into a retort, he poured an equal quantity of re(fti- 
iied vitnohe acid, and two parts of diftilfed water. After the latter bad paffed o^ver into the receiver, the fire, 
was inertafed to force over the fuperahundant acid j a part arofe in white vapours, and feme fell into the re- 
ceiver with an hiifmg noife. Boiling water, which had been diftilled, was then poured upon the refiduum^ . 
and the folutiou filtered. The powdered chryfoprafus left on the filter had not been perfe6tly dilToIved, and , . 

in. 
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Sjllcerts mw, and Is found in Syria, Calcutta, Cana nor, 
Camboya, and Etbiopia, 

' > The fine garnet of a red inclining to a yellow 

colovn*, is t\iQ for anus of the ancients, the 
tmlile of the French, and the glacmto gufirnacim 
of the Italians. Its name is taken from So~ 
Harjf or SurmHy a capital town <>f Pegu, from 
whence thefe gems are brought ; when they 
have a browmifh taint, they are then called /jy- 
achif/jSt 

The occidental garnet is of a deep and dark 
Ted, and its hardtiefs is lelfer However, fome 
veiy Hnc hard garnets are found in Bohemia, — " 
Garnets are alfo found in Hungary, at Pyrna in 
“Silefia, at S. Sapho in the canton of Berne, in 
Spain, and in Norway- 

The garnet melts in the focus of a good burn- 
ing gkfs into a brown mafs, which is attra<fltd 
by tlie loadftone ; and this fliows that iron enters 
confiderably into its compolition. 

Some garnets are found, which contain a little 
gold. Tliofe called ^mgraupen by the Germans 
contain tm, 

VIII, Tourmalin ; Laph ek 8 rlcus* 

This is a kind of hard ftone, lately brought 

til. 
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into notice by Its ele^frlcal properties- See Sliiceoui 
Tourmalin- 

iv Its form Is a prifm of nine fides of different ^ / 

breadths, moftly truncated, and feldom termi* 
nating in a- pyramid at each end, which is 
either compofed of three pentagons, or of nine 
trianglee, 

2. When heated in the fire, It gives fjgns of con- 
trary dedtricity on the two oppofite ends of 
their prifmatic form. But many of thefe ftonea 
are not in the leaft eledl: ric. However, on being 
rubbed, they become cleft ric in their Tides, like 
other diaphanous gems. 

3. It is as hard almoll as the topa2, and iVrlkes fire 
with fled 

4. It, melts by itfelf In a flrong fire, though with 
difficulty- 

5. With' the microcofmic fait it melts perfeftly ; 
but only in part w^ith borax, 

6. With mineral alkali it is divided Into a kind 
of powder. 

7. The three mineral acids diffolve it when firll re- 
duced to a powder* 

8. It bears a greater fimilarlty to fchoerl than 
to any other ibone : but its component parts 

fliow 


rn genera^ had undergone but little alteration, fo chat he could not by this method determine the component 
parts, M. Achard, however, was more fiiccefsfiil, and by a fimilar method determiTied the component parti 
of this gem to be five grains of an earth, vrhich, diflilled with vitriolic acid, became volatile ; eight grains of 
ca’carcous earth, fix grains of magnefm, Uvo grains of calx of iron, three grains of calx of copper, and 
i.56 of filiceous earth- 

M, Klaproth never met with any volatile earth or magnefia in his expenments on this gem 3 and therefore 
concludes, that the chryfoprafus ufed by him had been cfiVntially different fiom that made ufe of by M- 
Achard ; and he feems not to give credit to the account of any copper being found in it, 

8- One part of crude chryfoprafus, w^dl powdered and wafhed with two parts of mild vegetable alkali, 
yielded a violet-coloured glafs, which in the atmofphere ran into a brownifh coloured liquor, 

9. Five parts of the gem, with four of mild alkali, gave a beautiful violet- coloured glafs after being two 
hours In fufion. 

10. Equal parts of crude chjy'foprafus and mild mineral alkali, yielded a tranfparent glafs in thin laminas, 
of 0. brown colour, refembling that of the tourmalin, the furface being maiked with fine reticuiated veins j 
which veins arofe from fmall grains of very fine reduced nickel placed in lines again ft one another- 

11. Equal parts of crude chryfoprafus and calcined boiT.x, gave a clear, tranrparent, and brown glafs, re* 
fcmbling the finoky topaz. 

1 z. Equal parts of chryfoprafuSj extrafted by vitriolic acid and calcined borax, yielded a fimUar glafs of a 
pVar brown colour \ which proves (fays our author), that the vitriolic acid was incapable of pcrfeftly ana- 
lyfnig the chryfoprafus, though I had ufed a double portion of the earth.” 

1^. Eighty grabs of prepared filiceous earth, fixty grains of mild fixed alkali, with three grains of calK 
of nickel procured from the chryfoprafus, yielded a beautiful, clear, and violet ^coloured glafs, 

14. On fubftitiiting three grains of cak produced from an ore of nickel, a glafs was produced exaftly like 
the former. 

I Sixty grains of prepared filiceous earth and calcined borax, with three grains of calx of nickel from 
the chryfoprM’us, yielded a tranfparent glafs of a clear brown colour, 

16, Si Sly grains of prepared filiceous earth and vitrified phofphoric acid, whh three grains of calx of nic- 
kel from the chryfoprafus, gave a glafs of the colour of honey. 

17. Thus the attempts of M, Klaproth to recompofe the chryfoprafus proved abortive* From his experi- 
ments, however, he deduces the fallowing conclufions : t. The blue colour obfcrvable in the glafs produced 
by fufing the chryfoprafus with vegetable alkali, arifes entirely from the nickel contained in the gem ; and the 
experiment fhows that the calx of nickel, when purified as much as poifible, has the furprifmg property of 
tinging glafs frits prepared with vegetable alkali of a blue colour, ** But (fays he) why was not this colour 
alfo obtained with foda ? and what is the caufe of a difterence fo little to be expefted 2. By thefe experi- 
ments the fnppofition of M. Sage is refuted, that the metallic matter which colours the chryffoprafus Is co- 
balt : ‘‘ many metallic fubftanges befides cobalt, it is well known, give by certain procefljes a blue glafs ; thus 

cobalt^ 
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JKcw that It may be ranged with propriety in 
this place, along with other precious Hones : as 
the argillaceous earth is alfa the moll prevalent 
in its compofition. 

a* The oiitntal tourmalines are found tn the 
illand of Ceylon. They arc tranfparcnt, of a 
dark brown yellow ; and their fpecific gravity 
is from 3062 to 3 795'. 

i>. From Brail I . Traivfparent. Thefe are green 
for the moil part ; but there are alfo fume red, 
blue, and yellow j their fpecihc gravity is from 
3075103180. 

e. From Tyrol. Of fo dark a green as to ap- 
pear opaque. Their fpecific gravity is about 
3050. 1 liefe are found in beds of Heatites 

and lapis^oUaria, among the micaceous veins, ^ 
talcs, and hornblende of Schneeberg, Jurzagl, 
and Zillerthal, in the moLintains of Tyrol. 

</. From the mountains of Old Caftile in Spain. 
Thefe are tranfparent, and have the fame pro- 
perties as the preceding ones. 

XX. The opal, Opalus ; the girafok of the Italians. — ^ 
This is the moft beautifu! of all the flint kind, 
owing to the changeable appearance of its co- 
lours by refle^Hion and refradlion, and muH there- 
fore be defenhed under both thefe circumflances, 

1, The opal of Nonnius, the Siingenm of the In- 
diansp This appears olive- colon red by reflec- 
tion, and feems then to be opaque | but when 
held againfl the light, is found tranfparent and 
of a fine ruby red colour. 

There is, however, another of the fame kind 
in Sweden, which by refit tlion appear^ rather 
brown ; but by refEt^Uon it is red j with violet 
veins. 

The white cpa!. Its ground is white, of a 
glafsdike complexion, from whence are throwm 
out green, yellow, purple, and bluiih rays ; but 
it is of a reddifh or rather flame-colour when 
held againfl the light. 

a. Of many colours \ the oriental opal. 
h* Of a milky colour 

e, Bluifh, and femi-tranfparenti This is not 
VoL, XI L Part 1 . 


fo much valued as thofe which are more Siliceoua 

opaque, becaufe it is eafiet to be imitated 

by art. ‘ i 

§ 2* Of 

This (lone is very common in Europe, and cafier ta 
be known than deferibed. It is diitingui filed from 
the other kinds of the fillceous order by the following 
qualities. 

1. Thac it Is moft generally cracked throughout, 
even in the rock itfelf ; whereby, 

2. As well as by its nature, it breaks irregularly > 
and into (harp fragments. 

3. Th^t it cannot cafily be made red-hot without 
cracking ftill more. 

It never decays in the air- 

5. Melted with pot-afhes, it gives a more folid 
and fixed glafs than any other of the filiceoua 
order. 

6. When there has been no interruption in its 
natural accretion, its fubftance always cryftab 
lifes into hexagonal prifms pointed at one or 
both ends. 

7. It occurs in clefts, fifTures, and fmall veins in 
rocks. It very fddom forms large veins, and 
ftill feldomer whole mouniains, without being 
mixed with heterogeneous fubftanccs. 

According to Mr ICirwan, quartsi neither lofes 
its hardnefs nor its weight by calcination Its 
texture is lameflar Thefe ftones are in general 
the pureft of the filiceous kind, though moft 
contain a flight mixture of other earths j the 
moft obvious diflindion among them arifes from 
their tranfparency or opacity. 

Quartz is found, 

(i.) Pure. 

Solid, of no vifible particles, with a glofly fur- 
face. Fac quartz. 

tf. Unco'oured and clear. This has no cryfta’lifed 
form,butis neverthekfs as dear as quaitz cry Half 
of the bell water. 

i. White, the common fat quartz. 

k* c* Blue 


cobalt gives a blue colour to combinatiom of the mineral alkfili with phofphoric acid, to mineral alkali itfelf^ 
to potafh, and to borax. The acid of tungften (falfcly fo ca led) alfo gives a blue colour to frits made with 
phofphonc falls, but not to thofe made with borax ) the calx of nickel gives a blue colour only to frits made 
with potafh, brown to thofe with mineral alkali and borax, and yellow, like honey, to combinations of phof- 
phoric acid with mineral alkali.” 3. As the chrvfoprafus gives a brown colour with boiax, and the folution 
of this ilone in muriatic acid gives no figng of coba’t diflolved in the fame acid ; this fhows that there Is no 
coba £ in the Hone. Mr Sage, indeed, pretends, that he has obtained a blue glafs from the chryfoprafus and 
horax ; but this is contract 'led by experience, 4. The mineralogica' charaftcr of the chryfoprafus, therefore, 
is a quartz coloured green by nickel. Three hundred grains of it contain of iiliceous earth calcined to 
rcdntft, one quarter of a giaiu of pure aluminous earth, two grains and an half of calcareous earth calcined 
to rednefs, three grains of calx of nickeh and one quarter ^ of a grain of calx of iron. All ihcfc were 
extr'.^led in the experiments ; and there were befides five grains and an lialf of wafte. 

Our author mentions, that in the collc^lions of chryfoprafus which have been brought to him, he has con- 
ftantly ferved green opal, in bits of vein from half an inch to an inch, and fixed in its borders ; the reddifh, 
yellow, and white opals, on the contraiyq are generally met with on a green or brown ifh perrofilex But the 
white opal, which, as well as the green, is found in pieces of the nature of matrix, differs from the true opal, 
approaching the chalcedony and the opaque milky quartzes. This kind of tranfparcnt opal, radiated with a 
wdfitifti blue, contairrf the following ingnedivntfl in its compofition ; Siliceous earth, ^^57 grains j alumitioua 
earth, a quarter of a grain ; calx of iron, a quarter of a grain — in a!, 2 grains. In 240 grains were two 

and an half of W'afte. The colour of tiiis ftone, as well as tlie chry foprafus, in our nuthor^s opinion, is de- 
rived from nick eh 
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c* Blue* 
d. Violet. 

Grained. 

a. White, L Pale green. 

C, Sparry quartz. 

This is the fcarceft i and ought not to be con* 
founded %vith the white feit-fpat> being of a 
fmo other appearance, and breaking into larger 
and more irregular planes* 

^7, Whitifh yellow. L White, 

i}- Cryflatlifed quartz. Rock cryRat, Quartz 
cr} ilal. 

1 , Op a que , or fe m i - 1 ra n fp are ut , 
rf, WliitCj or of a milk colour, 

//, Red, or of a came Ban colourp 
r, Black. 

2. Clear, 

^* Blackifli brown, fmoky topaz, or raunchiopaz 
of the Germans, 

Yellow ; found in Bohemia> and fold inftead 
of topazes. 

Violet ; the amethyft from Saxony, Bohe* 
ntia, and Dammemore in Upland (n* J 
d. Uneoloured ; rock crylfal, properly fo called, 
When tliefe coloured ciydials are not clear, 
they are called Jlufs / for inllaoce, topaz 
amethyj}-jlufs^ dec, (c,) 

Impure quartz. 

A, Mixed with iron, in form of a black calx.^~ 
This is of a gloffy texture, and contains a great 
quantity of iron, 

B, Mixed with copper in form of a red calx. 
a. Red. 

§ ^ r Of Flints* 

The flint {Sikx pyr&machnsi Lapis cemeus^ or the 


horffdn of the Gernians) forms a kind of interme- Siliceous 
diate fubftance between quartz and jafper j both which, 
however, it fo nearly refembiest that it is not eafy to 
point out fuch cliaraifders as fliall readily didingnifli it 
from them. We can only, therefore, fpeak of its 
properties comparatively. 

1. ft is more uniformly folld, and not fo iimclt 
cracked in the mafs as five quartz ^ and, 

2. It is more pellucid than the jafper. 

3. It bears being expofed to ihe air without de* * 
caying better than the jafper, but not io well aa 
the quartz, 

4. It is better for making of glafa than the jafper,, 
but is not quite fo good as quartz for that pur- 
pofe. 

5. Whenever there has been an opportunity in tins 
matter of its Ihooting into cry dais, quartz C17- 
ftals arc always found in itf juft as if the quartz 
made one of its couftitiient parts, and had in cer- 
tain circumilances been fqueezed out of it ; thi^ 
is to be feen in every hollow flint, and its cleftSx 
w'hich are alway s filled up with quartz. 

^ 6. It often fliows moft evident marks of having beeit 
onginally in a foft and flimy tough Hate like glue 
or jelly* 

Tlie feveral varieties of this fpecies have ob- 
tained more diflindt names with reipe^f to their 
colours than from any real difference iu their 
fuhftance ; but thefe are ft ill neceflary to be re- 
tained, as the only names ufed by jewellers and 
others, who know how to value them accord- 
ingly. 

I. Jade. Lapis nephrhktis, yajp{n:haies. 

The true lapis nephriticus feems to belong to 
this fdiceous order, as k gives fire with tteel, 
and is femh pellucid like flint; it does not har- 
den 


(b) The mofl tranfparent big called fdf diamonds ^ Kerry Jiones, znd j^k/ifon diamondsy &c. The 

coloured tranfparent cry ftals derive their tinge generally from metallic calces, though in exceeding fmall por- 
tions: they all lofe their colours when ftrongly heated. Thefe are w^liat we caU falfe gems, viz. 

The redj from Oran in Barbar}’^, falje rubies. 

Thtyedo<Wy from Saxony, faije topazes. 

The greeny from Dauphiny, (very rare) fal/e emeralds y or prafes* 

*rhc 'violet y from Vil in C^tdloni^Ly falfi amethyfis. 

The hluey from Puy In Valay, France, falfe fappl/ires* 

There are alfo opah or rainifo'zv cryfiahy foine of which make a very fine appearance ; the various colours of 
which are thrown out in zones acrofs the furface, though they never ihine like the oriental opal. 

(c) M. Fourcroy makes a remarkable difference between the ciy^ftals and the quartz, by affirming 
that the former are unalterable in the fire, in which they neither lofc tfieir hardnefs, tranfparency, nor co- 
lour ; whilfl: the quartz lofes the fame qualities, and is reduced by it to a white and opaque earth. He 
daffes the rock cry ftals, 

iff, According to their form^ viz. t. Infulated-hexagonah cry ftals, ending in two pyramids of fix faces* 
which have a double refradion, or fhow two images of the fame obje^ when looked through. 2. Hexagonal 
cry ftals united, having one or two points. 3* Tetnedral, dodecsedral, Hated cry ftals ; and which, though 
hexagonal, have neverthelefs their planes irregular, 4. Cry ftals in large maffes, from the ifland of Mada* 
gafear, which have a fimple refrai^ion. 

sdly, As to the colour, they are either diaphonoua, reddifh, fmokey, or blackifli. 

3dly, As to accidental changes, fome are holloa .* feme contain m^aier within one or more cavities : fomc 
arc cafed, viz. one within the other : fome are of a round form, as the pebbles of the Rhine : fome have 
n cruft of metallic calces, or of a pyrites ; fome are of a geodical form, viz. cryftallifed in the infide of a ca- 
vity ; fome feem to contain amianthc, or albeftus, and others contain fiiirls. 

The fame author reckons among cry ftals, the oriental topaz, the hyacinth, the oriental fapphlre, and the 
amethyft. Mr Uaubenton has always looked on this laft as a quartzous cry^ftah 
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den in but mtlls by the fohr heat in the 
focus of a burning Jens into a tranfparent green 
glafs with feme bubblea* That called by the 
name of c^noricf/ton Jlme^ which comes from the 
Amazon riverj imelts eahcr, in tlie fame folar 
hre, into a brown opaque glafsj which is far lefs 
hard than the ilone itfelf* i^Macquer^) 

This Hone is fuperior in hardnefs to quartz> 
though from its nnftuofity to the touch, one 
,woiild fufpedl it to contain a large portion of 
argillaceous earth, or rather of magnefian earth, 
as Mr Kir wan feems to fufpe£t» 

Its fpecific gravity is from 2,970 to 3,389. — 

It is of a granular texture, of a greafy look, and 
exceedingly hard : is fcarcdy fohible in acids, 
at leaH without particular management, and is 
infufible in the fire* M, Sauffure feems to have 
extraded iron from it. 

^j* It is fome times of a w'hltifh milky colour, from 
China \ but motlly 
h* Of a greenifii, or 
€. Deep-green colour, from America* 
d* Grey, yellowifh, and olive colour ; tliefe are the 
vulgar lapis mphiikus^ they being fuppofed to 
cure the nephritic pains by their external appli- 
cation to the loins. 

The femi-pellucidity, hardnefs, and fpecific gra- 
vity, are the cbaradters by whicli the lapis ne- 
phriticus may be dillinguilhed from other donea, 

II- Cat’s eye ; Pfiudopohs, The fun-Hone of the 
Turks, called gmtcht. 

This Hone is opaque, and refleds green and yel- 
lowifli rays froim its furface : it is found in Sibe- 
ria* It is very hard and fe mi -tranfparent, and 
has different points, from which light is refiefted 
with a kind of yellow-brown radiation, fome what 
fimilar to the eyes of cats, from whence it had 
its name. Jewellers do not fail to cut them 
round to the greateft advantage* The beft of 
thcfe Hones are very fcarce* One of thefe of one 
inch diameter was in the cabinet of the grand 
duke of Tufeany. 

Ill, Hydrophams^ or 0 cuius Mumlt ^ alfo called haph 
^nuiahiluv 

The principal property which diftinguiflies this 
from all other Hones, is that ft becomes 
tranfparent by mere infufion in any aqueous 
fl uid ; but it gTadually refumes its opacity when 
dry* 

IV* The onyx, Ony-xi camthuja^ Memphites* It is 
found of two forts* 

a* Nail-coloured onyx, having pale fieHi- colon red 
and white lines. 

h. With black and white lines* The oriental 
onyx. 

V* The chalcedony, or white agate, is a fiiiit of a white 
colour, like mijk diluted with water, more or lefs 
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opaque : it has veins, circles, and round fpots. Sihceoua 
It is faid to be fofter than the onyx, but much ‘ 

harder than thofe agates which are fometimes ^ 

found of the fame colour, 

f?* The white opaque chalcedony, or cahohng^ 
from the BuckhariQr Calm ticks* This wasfirlk 
made known by one Renez, a Svredifh officer, 
who for fcveral years had been in that country* 

The inhabitants find this flint on the banks of 
their rivers, and work idols and domeflic vef'- 
fels out of it, 

b* Of white and fcmi-tranfparcnt Hrata ; from 
Ceylon. 

c* Eluifii grey j from Ceylon and Siberia* 

VI. The carnelian. Qarnhlu^^ 

Is of a browmifh red colour, and often entirely 
brown* its name is originally derived from its 
refembknee to HeHi, or to water mixed witli 
blood* 

<5E* Red* 

h* Yellowifli brown, looks like yellow amber. It 
is faid not to be fo hard as the chalcedony, 

VII. The fardonyx* 

This is a mixture of the chalcedony and carnelian, 
fometimes Hratumwife, and fometimes confufedly 
blended and mixed together* 

Striped with white and red Hrata : this ferves 
as well cut in cameo as the onyx. 

White, with red dendritical figures. This 
very much refembles that agate which is called 
the mocha Jium ; but with this difference, that 
the figures are of a red colour in this, in Head 
of black, as in that agate. 

Between the onyx, carnelian, chalcedony, 
fardonyx, and agate, there feems to be no real 
difference, except fome inexplicable degrees of 
hardnefs. 

VIIT. The agate ; AchaUs^ 

This name is given to flints that are variega- 
ted with different colours, promifcuoiifly blended 
together ; and they are efteemed in proportion to 
their mixture of colours, their beauty, and ele- 
gance* Hence alfo they have obtained variety 
of names, moHly Greek, aa if the bufinefs of the 
lapidary in cutting of them, and admiring their 
feveral beauties and figures, had been derived from 
that nation alone (d). 

a* Brown opaque agate, with black veins, and 
dendritical figures ; the Egyptian pebble, 
h. Of a chalcedony colour j achait^ chulccdonlfms^ 

c, Semi-tranfparent, with lines of a biackifh 
brown colour, and dendritical figures ; the mo- 
cha Hone* 

d. Semi-tranfparent, with red dots ; Gemma dtvi 
Stephani When the points are very minute, 
fo as to j^*ve the Hone a red appearance, it is 
by fome called Sardca. 

Li Semi- 
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(d) On the fide of a hlH near the church of Rothes In Moray, is a quantity of fine agate of elegant red 
and white colours. It 13 very hard, heavy, of a fmooth uniform texture, and of a confiderable brightnefs ; 
in which the red are remarkably dear, and finely mixed and Hiaded through the Hone, Mr Williams fays 
that this is the largeH and moH beautiful agate rock he ever faw ; and fo fine and hard as to be capable of 
I the highcH luflre in polifhing, 
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^ Semi- trail fparcnt, with cbiula of m orange co- 
lour, 

/. Deep red or violet, and femi-tranfparcnt, 

g. Of many colours, or vanegated. 

h. ] 51 ack. 

IX, Common Flint ; Pyrotn{:c^^u.u 

This in reality, is of the fame fuLilance as the 
agate j but as the colours are not fo ftriklng or 
agreeable, ic is commonly conildered as a diffe- 
rent fubftance, 

41. Blackiili grey, from the province of Skone. 

k Yellow femi'tranfparent, from France, 

r, Whitilh grey, 

Jp yellowifh brown. 

When the hints arc fn.all, they are in Eng- 
land called pdifks ; and the Swedirfi failors, who 
take them as baliaH, call them 

X. Chei't ; Petr^ieXf Cvmeus, The honiflehi 

of the Germans, 

This is of a coavfer texture than the preceding, 
and alfo Itfs hard, which makes it confequently 
not fo capable of a poll fh. It is femi-tranfparent 
at the edges, or when it is broke into very thin 
pieces, 

a. Chert of a fleHi colour, from Carl-%>chakt, at 
tlie lilver-mine of Salberg, in the province of 
Weltmanland. 

h. Whitilh yellow, from Salberg, 

c. White, from KriiUerfijcrg, at Kya Kopparber- 
get in Weflmanland, 

/ Grcenib, from Preftgrufvau, at HclUfors in 
Weilmanland, 

Che It nms in veins through rocks, from whence 
its name is derived Its fpecific gravity is from 
2590 to 2700- In the lire, it whitens and de- 
crepitates like fiiex, hut is generally fo fufible as 
to melt per fi. It is not totally diiTolved in the 
dry way by the mineral alkali j bnt borax and 
micro cofmic fait dilTalve it without effervefeen ce- 
lts appearance is duller and lefs tranfparent than 
common flint. The reddlfh Petro-filex ufed in 
the Count de LauragaPs porcelain manufacture, 
and called there fell fpa!^ contained 72 per cenL 
of filex, 2 2 of argill, and 6 of calcareous earth. 

There are not yet any certain charadlers known 
by which the cherts and jafpera may be di- 
ll inguiihed from each other : by light, how- 
ever, they can eafily be difcerned, viz, the for* 
njcr (the cherts) appearing tranfparent, and of 
a line fparkiing texture, on being broken j 
whereas the jafper is grained, dull, and opaque, 
having tlie appearance of a dry clay, Ths chert 
is alfo found forming larger or fmiller veins, or 
in nodules like kernels in the rocks ; whereas the 
jafper, on the contrary, fometimes conftitutes the 
chief fubftance of the highell and moll extend- 
ed chain of mountaius. The chert is Iikewdfe 
found plentifully in the neighbourhood of fcaly 
limeflone, as flints in the flrata of chalk. What 
cocmediion there may be between thefe bodies, 
perhaps lime will difeover. 

But flints and agates being generally found in 


loofe and Angle irregular nodules, and hardly In 
rocks, as the cheit, it is a circumflance very in- 
fuflicient to eflablifli a difFerence between them ; 
for there is the agate-flone, near Conflantinople, 
running vein-like acrofs the rock with its coun- 
try of the fame hardnefs, and as fine and trauf- 
parent as tliofe other agates which are found ui 
round nodules at Deux -pouts. We mufl, there- 
fore, content omfelves with this remark coin 
cerning flints, viz. I’hatthey feem to be the only 
kind of fl.one hitherto known, of which a very 
large quantity has been formed in the fliape of 
loofe or feparate nodules, each furrouuded willi 
its proper crufl; and that the matter which cou- 
flitntes titis crifll has been feparated from the ' 
rell of the fubftance, in like manner as fandiver 
or glafs-gall fepa rates from, and fwims upon, 
glafs, during its vltrlhcatKm ; though fometimes 
the formation of this cruft may be prevented by 
the too fudden hardening of the matter ilfelf. 

Other fpccies of ftones, which arc found in loofe 
pieces or nodules, except ores and fome fortii 
of ftala Elites, (how evidently by their cracks, 
angles, and irregular figures, that they have been 
torn from rocks, rolled about, and rubbed againtt 
one another in torients, or by fome other violent 
* motions of water. 

That flints had originally been in a foft (late, 
M, Cronftedt obferves, is eafy to be feen in the 
Egyptian pebbles, which have imprdrions of 
fmall ftones, fand, and fometimes, perhaps, grafs; 
which, howe\^er, liave not had any ingicfs hita 
the very flint, but feem only to have forced the 
above agatb-gall or cruft 'out of the way. 


RdlCErDUl 
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S 4 - 0 / JaJpirs. 

jASTERj^f^iV, (the diajpro of the Italians), is a 

name given to all the opaque flints W'hofe texture re- 
fcmbles dry clay, and which have no otlier known qua- 
lity whereby they may be diflinguiflied from otlier 
flints, except that they may be more eafily melted; in 
the fire ; and this quality perhaps may proceed from 
tlie heterogeneous mixture, probably of iron . 

1 , Pure jafper ; which by no means yet known can 
be decompounded. 

Green with red fpecks or dots; the 
trope^^ or blood-tlone. b. Green, r. Red. 
d. Yellow. e. Red with yellow fpots and 
veins* f Black. 

H. Jafper containing iron ; J^fpts murtialh Bhmph^ 
jL Coarfe- grained. 

a. Red and reddifh brown ; Jtmple* 

B, Steel-grained, or fine grained. 

a* Reddifh brown ; looks like the red ochre or 
chalk ufed for drawing ; and has partitioa 
veins, which are unduous to the tovich, like 
a fine clay, and other like kinds. 

C- Of a folid and flunlng texture, like a flag. 
a* Liver-coloured ; and, b. Deep red, r. Yel- 
low. This laft mentioned, when calcined, is 
attraded by the loadftone ; and being affayed, 
yields from 12 to 15 per cent, of iron, (e.) 

^ 5 - 


(e) Near Porlfoy in BanfF-fhire is an extenfive rock of jafper; fome parts of which contain n beautiful 
mixture of green and red, 'which appear flnely fhaded and clouded through the body of the flune when po- 
liihed. Mr Williams ia of opinion that it would be a very valuable quarry if worked. 
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5 » Fel^-jpan, 

J, Rhombic quartz ; Spatum fcmffllarts* 

This has its name from its 6gure, but feem? to 
be of tlie fame fubflancc as the jafper. We have 
not, however, ranked them together, for want of 
true marks to difHnguiflr the different forts of the 
flinty tribe from one another. 

This kind is foundj 

1. Sparry 

White, Redd ifh brown, c. Pale yellow. 

{L Green ifh. 

Z* Cryftallifed* 

a. In fepamte or diflincl rhomboidal cryftaU* 

I I, Labradore ftone ; Spatum rtitihm vsrjtmlor. 

Its colour is coniraoiily of a light or of a deep 
grey, and moflly of a Hackifli grey : but when 
held in certain pofitions to the light, difeo- 
verg different varieties of beautiful finning co- 
lours, as lazuly-bluc, grafs green, apple green, 
pea-green ; and fcldom a citron -yellow ; fomc 
have an intermediate colour betwixt red-eopper 
and tombac-grey \ befides other colours between 
grey and violet. Thefe colours are feen for 
moft part in fpots j but fometimes in ilripes, on 
the fame piece. 

III. White fcltfpar ^ T^tra Zilicea Magneftalsf firrq 
mtlme mlxia. 

This lione has been defciibcd by Mr Bayen : 
and is found at St Marie aux mines in Lorrain. 
“It is of a white opaque colour, fpotted with 
©chre on the outfide. 

J 6. Of the Guntei Kinds, 

The fubflatices ofthis^f?n/j (which is confldered by 
Cronftedt as an Grder') are analogous to gems ; fmee 
all thefe are conip ofed of the filiceous, calcareous, and 
argillaceous earths, with a greater or lefs proportion 
of iron. The opaque and black garnets contain about 
20 hundredths of iron ; but the diaphanous ones only 
two hundredths of their weiglit, according to Berg- 
man. The prneU, properly fo called, contain a 
greater quantity of filiceous earth than the fhirls, and 
both are now juftly ranked with the filiceous cat tbs. 

The fpecies are, 

1 . Garnet ; Grmaius* 

This is a heavy and hard kind of Hone, cryffallifing 
in form of polygonal balls, and moffiy of a red, or 
redd ifh brown colour. 

Garnet mixed with Iron ; Grmaius wartialis, 

1. Cnarfe.grained garnet-ftones, without any 
particular figure j in Swedlih called Granat- 
Lerg i in German, Gratmijidn* 

a, Rcddifh -brown garnet, b, Whitifh-ydlow. 
c. Pale yellow. 

2, CryftalUfed garnet. 

a. Black, k Red : femi-tranfparent, and crack- 
ed ; tranfparent. r. Reddifhwellow ; tranf- 
parent ; the jacinth, or hyacinth, d. Red- 
difii brown, f. Green. /I YelJowifh cfreen, 
g. Black. 

B. Garnet mixed with Iron ami lln- 

I. Coarfe -grained, without any particular fi- 
giire. 

Elacklfli-brown. 
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3. Cryilallifed. Sihceou^ 

Blackilh-brown* 

b. Light-green or white* ^ — * 

C, Garnet mixed with iron and lead. 

1. Cryflallifed, 
a, Reddifli- brown, 

II. Cockle, or fhlrh Corneous cryfalUfatns Walhril ; 

Stannum crjfai/is columnaribus nigrh iJrmsL 
This is a heavy and hard kind of done which fltoota 
into cryftals of a prlfmatical figure, and whofe 
chief colours are black or green. Its fpecIHG 
gravity is the fame as the garnets, viz, between 
3000 and 3400, though always proportionable 
to their different folidity. 

Cockle, or fhirl, mixed with iron, 
j. Coarfe, without any determined figure, 

a. Green, 

2. Sparry, 

£1^ Deep gf'een, (the mother of the emeralds} j 
from Egypt. 

b* Pale green, 

c* White. This occurs very frequently in 
the fcaly limeftones ; and its colour changes 
from deep green to white, in proportion 
as it contains more or lefs of iron. 

Fibrous, Ariated cockle, or ffilrl: it looks like 

fibres or threads made cf glafs, 

A. Of parallel fibres, a. Black. L Green 
£. White. 

B. Of concentrated fibres : The ftarred cockle, 
or fliirl, from its iibres being laid Itcllarwife. 

a* Blackifli green, b* Light green, e. White. 

4. Cryilallifed cockle, or fhirl. 

<7. Black. To this variety belong moft of thofc 
fub fiances called imp(:rfebi ajb^ii ; and as the 
c<ickle perfectly refembles a flag from an 
iron furnace, both in regard to its metallic 
contents and its glaify texture, it is no won- 
der that it is not foft enough to be taken 
for an afbeflus. It has, however, only for 
the fake of its ftrudure, been ranked among 
the afbdlt. The ftriated cockle, or Ihiil, 
compared to the afoefti, is of a fliining and 
angular furface (though this fometimes re- 
quires the aid of the magnlfying gbfs to 
be diicovered), always fomewhat tranfpa- 
rent, and is pretty eafdy brought to n glafs 
with the blow- pipe, without being confam- 
ed as the pure afhelii feem to be. 

L Deep green. 

c. Light green. 

fL Rcddlfh brown. The iai^deln is of this 
colour, and confifts of two hexagonal cry- 
llals of cockle grown together in form of a 
crofs ; this the lUiman Catholics wear as an 
amulet, , and is called in Latin iapis a udfr^ 
or the crofs ftone. 

The figure of tlie cockle cry flats is uncertain, 
but always prifmatical : t’ue cockle from Yxfio 
at Nya Kopparberg, is quadrangular ; the French 
kind has nine fides or planes; and the tanlFsteiu 
h hexagonal, ^ 

The name mhts for thefe fubflances Is an old 
Coniifh mineral name; but is alfo given fometimta 
to other very djlTaent matters. 

We 
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We have not in England any great quantity of 
rptcics of cockles j the chief are found in the 
till mines of Cornwall and fome hne cryflallifed 
kinds have been brought from Scotland, 

The Englifh mineral name of has been ufed 
by fonic authors as fynonymeus with and 

they are confounded together at the mines ; but 
the call, ckfinitely fpeaking, is the fdbflauce call- 
ed nxiolffram by the Germans, 

Garnets, though fmalt, are often found in mica- 
ceous (loiie^i in England ; but extreme good gar- 
nets arc found in great plenty allb in like ilonea 
in Scotland, 

III. Rowley rag, (A 7 rw^?;*) Th is done Is of a 
dull<y or dark grey colour, with numerous minute 
Himing cryflalSn Its texture is granular r by ex- 
pofure to the air it acquires f5U ochry cruft. Its 
ipeci he gravity is 274S Heated in an open lire 
it becomes magnetic. In ftrong heat it mdts 
psr but wltii more difficulty than bafaltes 
According to Dr Withering^s analyfis, I co parts 
of it contaiu 47,7 of hHccous earth, 3 2,5 of ar- 
gil, and 20 of iron 

IV, Siliceous muriatic fpar, (/A) This ftone is^of 
a hard, folid, and fparry texture^ of a gixy, 
ochry, dull colour, but internally bright. It gives 
lire witli ft eel ; yet it effervefc.s with acids. In 
a ftrong heat it grows brown ; but at !aft it melts 
per fe. One hundred parts of this ftone contain 
fifty parts of fikx ; the remainder is mild mag- 
nella and iron; but iirwhat proportion is not 
mentioned (See Journal de Ph jtque, Supplement, 
vol. xiii, p. 2 l6.) 

V* Tnrky ftone 5 cos "Turaca^ ) This Itone is 
of a dull white colour, and often of an imeveu 
colour, fome parts appearing more compadt than 
others, fo that it is in fome meafure fhattery. It 
IS ufed asa whetftone: and tliofe of the fin eft grain 
are the bcfl hones for the moft delicate cutting 
tools, and even for razors, lancets, &c. Its fpe- 
cific gravity is 2598, It gives fire with fteci ; 
yet eftervefees with acids, Mr Kirwan found 
that 100 parts of it contains 25 of mild calcareous 
earth, and no Iron. There probably are two forts 
of ftones known by this name, as Mr Wallerius 
affirms, «that which he defci ibes neither to give 
fire with fteel nor effervefee with acids. 

VL Ragg ftonCi The colour of this ftone is grey. 
Its texture is obfcurely laminar, or i^ther fibrous^ 
but thelamiuR; or fibres confift of a congeries of 
grains of a quartzy appearance, coarfe and rough. 
Its fpcciik gravity is 2729. It eftervefees with 
adds ; and gives fire with fted, Mr Kirw^aii 
found it to contain a portion of mild calcareous 
earth, and a fmall proportion of iron* It is ufed 
as a whetdlonc for coarfe cutting tools. 

[The filiceoLis grit, cos arermrlus^ and other 
compounds of the filiceous earth, &c* will be 
found in a fubfcqnent divifion of this article.] 

Ohfa'vaiions on the monomtcnl lifts of the SUkeous Order, 

Thk Europeans have no farther trouble wuth the 
precious ftones than either to cut them from their na- 
tural or rough figure, or to alter them when they have 
been badly cut in the Eaft Indies ^ in w'hich latter cir- 


cumftances they are called labor a : and it may l)e ob* lie rout 
fervedj that for cutting the ruby, fpiueil, ballaij, and 
chryfoHte, the oil of olive is required, Iiiftead of any ^ 

other liquid, to be mixed wutli the diamond powder, 
in the fame nr*anner as for cutting the diamond it- 
felfi 

If the peity princes in thofe parts of the Indies^ 
where precious ftoues are found, have no other powder 
nor riches proportionable to the value of thefe gems, 
the rcafon of it is as obvious aa of the general w^eak- 
ir^fs of thofe countries where gold and fiJver abound, 

We. becaufe the inhabitanta, placing a falfc confidence 
in the high value of their pofTelTions, negkdl ufeful 
manufactures and trade, which by degrees produces a 
general idknefs and ignorance through the whole 
country. 

On the other hand, perhaps, fome countries might 
fafcly improve then* revenues by fuch traffic. In 
Saxony, for example, there might probably be other 
gems found befidcs aqua marines and topazes \ or 
even a greater trade carried on with thefe than at pre- 
fent, ivithont danger of bad confequcnccs, erpeciafty 
under the direction of a careful and prudent govern- 
ment. 

The haffprmous ftones, fo called, or gems of lefi 
value, as the common opal, the onyx, the chalcedony,, 
the cornelian, and the coloured and coiourlefs rock 
cry ftals, have been employed for ornaments and econo- 
mical utenfils, in wbich the price of the workmanfhip 
greatly exceeds Uie intrinfic value of the ftones. The 
ancients ufed to engrave concave and convex figures 
on them, which uow-a-days are very highly valued, but 
often with lefs rcafon than modern performances of 
the fame kind. Thefe ftones are worked by means of 
emery on plates and tools of lead, copper, and tin, or 
with other Inftruments ; but the common work oti 
agates is performed at Oberfteb with grind-ftoiies at 
a very cheap rate. When once fuch a manufadory is 
eftablifticd in a country^, it is neceflary to keep it up 
with much induftry and prudence, if we would wdfti it 
to furmount the caprice of falhions ; fmee, howmuch^ 
foever tlie natural beauties of thefe ftones feem to 
plead for their pre-eminence, they will at fome periods 
unavoidably fink in the efteem of mankind ; but they 
will likewife often recover, and be reftored to their 
former value. 

The grind ftones at Obevftein are of a red colour, 
and of fuch particukr texture, that they neither be- 
come fmooth, nor are they of too looie a compoli- 
tiou. 

Moft part of the ftinty tribe Is employed for ma- 
king glafs, as the quartz, the flints, the pebbles, and 
the quartzofe fands* The quartz, however, is the 
beft ; and if ufed in due propoition with refpect to the 
alkali, there is no danger of the glafs being eafily at- 
tacked by the acids, as has fometimes happened with 
glafs made of other fubflances, of w^hich we had an 
intiance of bottles filled with Rhenifii and Mofelk 
■wines during the time of a voyage to China, 

In the fmelting of copper ores, quartz js ufed, to 
render the flag glafty» or to vitrify the iron ; quartz 
being more ufeful than any other floiie to prevent the 
ealci nation of the metaL 

The quartzofe fand which conftituEes part of many 
ftones, and is alfo ufed in making crucibles and fuch 

vc£rei&. 
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Argilkce- veiTels, contributes mofl; of all to their power of refift- 
ifjg fire. 

It appears like wife probable that the quartzofe 
matter makes the grind and whetftone fit for their in- 
tended purpofes, { Mageiian ^ ) 

Order V. The Argillaceous Earths. 

The principal character whereby thofe may be di^ 
fUnguiflied from other earths is, that they harden in 
the firCj and are compounded of very minute particles, 
by which they acquire a dead or dull appearance when 
broken. 

1/ Argilla aerata ; lac hme* 

This fanciful name was heretofore thought to de- 
note a very fine fpecks of calcareous earth ; but 
Mr Screber has lately fbown, that the earth to 
which this name is given, is a very uncommon 
fpccies of argilL It is generally found in fmall 
cakes of the hardnefs of chalk \ and like that, it 
marks white. Its hardnefs is nearly as that of 
fteatites, and It does not feel fo fat as common 
clay does. Its fpecific gravity is 1669 ; its co- 
lour fnow white. When examined with a mi- 
crofeope, it is found to confiil of fmall tranfpa- 
rent cryftals ; and by his experiments it appears 
plainly to be an aigill faturated with, fixed air. 
It eifervefees with acids, and contains a very fmall 
proportion of calcareous earth and fometimes of 
gypfum, befides fome feeble traces of iron. It 
is found near Halles. 

II. Porcelain clay^ ; Terra parceUanca^ viilgo Argilla 
apyra^ very refradory ; the kaolin of the Clnnefe, 
(t.) Pure. 

.r^Diffufible in water. 

1. Coherent and dry. 
a White. 

2, Friable and lean. 

^1 White. 

(2.) Mixed with phlogRIon 
A. Diffufible in water. 

0. White and fat pipe clay, Of a pearl colour. 
f.Eluifh grey, d Grey. e. Black,/, Violet. 
Thefe contain a phlogifion, which is difeovered 
by expofing them to quick and firong fire, in 
which they become quite black interiorly* afiiiming 
the appearance of the common hints, not only in 
regard to colour, but alfo in regard to hardnefs i 
but if heated by degrees, they are firft white, and 
afterwards of a pearl colour. The fatter they feem 
to be, which^may be judged both by their feeling 
fmooth and unduoua, and by their finning when 
feraped with the nail, they contain a larger quanti- 
ty of the iufiammabie principle. It is diificult to 
determine, whether this ftrongly inherent phlogifion 
be the caufe of the above-mentioned pearl-colour, 
or prevents them from being burnt white in a^firong 
fire ; yet no heterogeneous fubltance can be extract- 
ed from them, except fand, which may be feparated 
from fome by means of water ; but which fand does 
not form any of the confiituent parts of the clays. 

If they be boiled in aqua regis in order to extrail 
any iron, they are found to lofe their vifcofity. 

III. Stone-marrow j Luhomarga^ KcAdti of the 
Tartars. 


I. 
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When dry, it is as fat and fiippery as foap i .Arf^lllace- 
but, 

2. Is not wholly dilFufible in water, in which it 
only falls to pieces, either in larger bits, or 
refembles a curd-Uke mafs. 

5. In the fire it eafily melts to a white orreddifh 
frothy Hag, cDnfequently is of a larger volume 
than the day was before being fufed. 

4. It breaks into irregular fcaly pieces. 

A. Of coarfe particles ; Coarfe Itoiie-marrow. 
a* Grey. 

h. Whitiih yellow, from the Crim Tartarj% , 
where it is called ke/pkiL and is faid to be 
nfed for wafiiing infiead of foap. 

£. Of very fine particles ; line ftone-marrow. 

a. Ydlowifh brown ; Terra Lemma ^ — Is of a 
filming texture, falls to pieces in the water 
with a crackling noife ; it is more indu- 
rated than the preceding, but has otherwifc'- 
the fame qualities. 

IV. Bole, (iron day.) 

This is a fine and denfe clay of various colours# 
containing a great quantity of iron, which makes 
it impoflibie to know the natural and fpecilical 
qualities of Uie bole itfelf, by any eafy method 
hitherto in ufe. It is not eafily foftened in wa- 
ter, contrary to what the porcelain and the com- 
mon clays are, (L> & VI. ) | but either falls to 
pieces in form of fmall grains, or repels the wa- 
ter, and cannot.be made dudile. In the fire it 
grows black, and is then attradled bytheloadllone* 

A. Lroofe and friable boles, or thofe which fall to a i 
powder in water. 

a. Hefii-coloured bole. 
k Red. 

J *. Fine ; Ar menus* 

2 * Coarfe ; Bolus communh officinal/L . 

3. Hard : Terra rubrica* 
r. Green ; Terre ver£e» 

1. Fine. 

2. Coarfe. 

L Bluifh-grey, is dudile as long as it is in the 
rock, but even then repels the water j it con- 
tains 40 per cent, of iron j which metal be- 
ing melted out of it in a dofe v|gcJ, the iron 1 
cryfiaUifes on its furface. 
e. Grey, 

3 . Cryflalirfed in a fpherical polygonal fi-= - 
gure. 

2. Of an undeterminate figure. 

B* Indurated bole. 

A. Of no vifible particles. 

This occurs very often in form of or r 

layers, m the earth 5 and then is made ufe of as 
an iron ore. However, it has ufudly been 
confidered more in regard to its texture than 
to its confiituent parts i aud has beea called 
Jlaie^ in common with feveral other earths . 
which are found to have the fame texture, 
a* Redd ifii-br own ; in mo ft collieries, between 
the fcams of coal. 

L Grey. 

B. Of fcaly particles. — The hornblende of tht . 

Swedes. 
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It is di ill ugui filed from the martial gUmnier, 
or mica, by th e fcalcs being lefs fliining, thicker, 
and red angular. 

a- Black. — Th:?, when rubbed fine, gives a 
green powder* 
h* Green: ill* 

V. Zcoiyte, 

This 19 deferibed in lU indurated Hate in the 
Traufadions of the academy of fcicncesat Stock- 
holm for the year i7 0, and there arranged as 
a Hone fui generis in regard to tiie folio wing qua- 
hties. 

3. It is a little harder than the HiiorG and the 
other calcareoue fpais j it receives, however, 
feratches from the Heel, but does not ftrike 
fire with it. 

j2. It melts eafily by it ft If in the fire, w'ith a 
like ebullition as borax does, into a white 
frothy flag, which cannot without great dif- 
ficulty be brought to a folidity and tranfpa* 
rency* 

3. It is more eafily difToIved in the fire by the 
mineral alkali (fal /od.e)f than by borax or 
the microcofmie fait. 

4. It does not ferment with this lafl fait, as lime 
does ; nor with the borax, as thofc of tiie 
gypfeous kind, 

5. It difToives vzry flowly, and without any 
cfferx^efcence, In acids, as in oil of vitriol 
and fpirlt of nitre. If concentrated oil of 
vitriol be poured on pounded zeolites, a heat 
arifes, and the powder unites into amafs. 

6. In the very moment of fuliou it gives a 
phofphoric light. 

There have lately been difeovered fome of 
the zeolites, particularly at AdelfoiVs gold 
mines in Smoland, in Sweden; of which 
fome forts do not melt by tbemfelves in the 
fire, but diffolve readily in the acid of nitre, 
and are turned by it into a firm jdly. 

The zeolyte is found in an Indurated Hate « 

(t*) So'ld, or of no vifible particles.. 

Pure. 

White. 

J?. Mixed with filver and iron. 
a. Blue, Lapis /aWi. 

(2 } Sparry zcohte. This re fern bks a calcareous fpar, 
though it is of a more irregular figure, and is more 
brittle. 

a. Light red, or orange- coloured. 

^3.) Cryftallifed zeolite. This is more common 
than the t\vo preceding kinds ; and is found, 
yf, In groupes of cryftals, in form of ballsi and 
with concentrical points. 
a Yellow. 
h White. 

B* Frifmatical and truncated cryftals. 
a White. 

C. Capillary cryftals, which are partly umted m 
groupes, and partly feparate. In this latter 
accretion they refembk the capillary or fea- 
thery filvcr oie; and are perhaps fometimes call- 
ed ^os ferrt^ at places where the nature of that 
hind of ftone Is not yet fully known. 
a. White* 


VI. Tripoli. 

This is known by its quality of rubbing or wear- 
ing hard bodies, and making their furfaces to 
fhme; the particles of the tiipoli being fo fine 
as to leave even no feratches on the furface. rhis 
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effedf, which is called poli/hing^ may likrwdfe be 
effedled by other fine chys when they have been 
burnt a little. The tripoli grows fomewhat 
harder in the fire, and is very refradory ; it is 
with difficulty diftblved by borax, and llili wuth. 
grtatei difficulty by the microcofmie Ht. It 
becomes white when it is heated ; when crude > 
it imbibes water, but is not diffufible in it ; it 
taftes like common chalk, and is rough or fandy 
between the teeth, although no fand can by any 
means be feparaied from it. 1 1 has no quality 
common with any otlier kind of earth, by which 
it might be confidered as a variety of any other# 
That which is here deferibed ia of a yellow co- 
lour, and is fold by druggifts. This kind of 
tripoli has been lately difeovered in Scotland. 
But the ro/unjionc, fo called, 16 another fort 
found in England, viz. in Derbyfhirc* It 13 
in common ufe m England among workmen for 
all forts of finer grinding and polifhing, and is 
alfo fometimes ufed by lapidaries for cutting of 
ftones, &c 
The tripoli is found, 

I* Solid : of a rough texture. 

^ a* Brown* 

L Yellowiffi. 
c. Spotted like marble. 

2. Friable and compatl. 
a. Granulated* 

it. Brown, 
f. Ydlowilh. 

VI I- Common clay, or brick clay. 

This kind may be diftingui died from the other clay* 
by the following qualities ; 
i. In the fire it acquires a red colour, moi^ 01 
lefs deep. 

2* It meits pretty eafily into a greenlfli glafs. 

3, It contains a fmall quantity of iron and of the 
vitriolic acid, by which, the preceding 

are produced. 

It is found, 

jf. Diffufible in water, 

1. Pure. 

Red clay* 

L Fklh- coloured, or palc-rcd. 
c. Grey. 

L Blue, 
e. White. 

/. Fermenting clay. 

2* Mixed with lime. See Marle, abov^e, 

B. Indurated* 

I* Pure* 


a. Grey Haty* 

Red fiaty. 

2. Mixed with phlogifton, and a great deal of . 
the vitriolic acid. See Aium OreSf above* 

3, Mixed with lime See above. 

VIII. Argillaeeous fiihk ftones. 

Thele and many other different kinds of earth 
have been comprehended tinder the denominatioii 
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of fchyil I but tf> avoid ambiguity we will confine 
tins name to ftoncs of the argillaceous kind* 

1, The bluifh purple fchiftusj or common roof 
flare ; fchyim tegulara^ 

Xts colour varies to the pale> to the flightly 
purple, and to the bluifh, 
a. The dark^blue fiatCt fchyius fcriptorius^. 
s. The pyn'taceous fchiftiis. 

This is of a gi*ey colour, brown, blue, or 
black* 

I* The bituminous fchi(lns< 

This is generally black, of a lamellar tex- 
ture, and of different degrees of hardnefs. 

4* Flag ftonc. 

This Is of a grey, yellowLfh, or reddifli white 
colour. 

The argillaceous grit. 

This is called alfo fand Jlone and free Jionf, 
becaufe it may be cut eaffly in all dire ions. 

6. KlUas. 

This done is of a pale grey or green Ifh co- 
lour ; either lamellar, or coarfdy granular- 
It is found chieffy in Cornwall. 

Toad/Iotie* 

Dr Withering, who has given an analyfis of 
this Hone, defer! bea it as being of a dark 
brownifh grey colour, of agranular texture, 
not giving lire with fteel, nor efT^rvefeing 
with acids. It has cavities filled with cryflal- 
Itfcd fpar, and is fufible per fe In ^ ftrong 
heat* It is found in Derbylhire, SeeToAu- 

STONE. 

For the occonomical ufes of the argillaceous 
earths, fee the article Clay. 

[The compounds of this and other earths will 
fall to be mentioned under ^ fubfequent dlvi- 
fion.J 

Class II. SALTS. 

By tfds name thofe mineral bodies are called 
which can he difTolved in water, and give it a tafle ; 
and which have the power, at lead when they are 
mixed with one another, to form new bodies of a fo- 
lid and angular Jhape, w'hen the water in which they 
ure dilfolved Is diminifhed to a lefs quantity than is re- 
quired to keep them in folution ; which quality Is call- 
ed cr^ollifathh^ 

In regard to the prmoipal known clrcumffances or 
qualities of the mineral I'alts, they are divided into 
j. Acid falts, or mineral adds. 

2. Alkaline falts, or mineial alkalies, 

Voi*. XII, Part 1 . 
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Acid 

Order!. Acid Salts, Salta. 

For the charadierj?, properties, and phenomena of 
thefe, fee the article Acid, and CHEMisTRY-Z/if/f^^", 

Till of late no more mineral acids were known 
than the vitriolic and marine ; the boradc or fedative 
fait being reckoned as produced artificially; but later 
difeoveries have proved that we may reckon at lead 
ek^*ett ^hieral out of which only two or thi%"c 

have been found in an uncombiped liate. Thofe hi- 
therto known arc the following, vi;^. the vi/riolk^ the 
nifrozi^f the marine^ tlie Jparry^ the arfmka!^ the 
denk^ the tnngjlenic^ the ph^fplmrlc^ the hwack^f the_/wr- 
and the aerlaL See the article Acid, and 
Chemistry- Index, 

I. The vitriolic add. See Chemistry -A 

II. Nitrous acid* 

This add is by feme excluded from the mineraJ 
kingdom, becaufe they fuppofe it to be pro- 
duced from putrefadlion of organic bodies. But 
thefe bodies, when deprived of life, are again re- 
ceived amongll foflils, from whence their more 
fixed parts were originally derived. For the na- 
ture of this add, fee CHEMisTRv-//j^/j?jir. 

III. Add of common or fea-falt. See Chemistry- 

Imlexy at Jlcid and Marine, 

IV. The JIuor acid, or fparry fiuor add. See Che- 

ivn %TKY -Index* 

This acid is obtained by art, as it has never 
been found difengaged, but united, to calcareous 
earth, forming a fparry fiuor called Derbfbire * Iktr 
Jluor^ Carnj/h Jhtor^ Mne fobn^ or amethjfi 
when of a purple colour. See p. 72. col. 2. 
concerning the fubftances arifing from the com*- 
bination of this acid with calcareous earth* 

V. The ac i d of firjenk. See Chemjstr r -Index* 

VI. The acid of mo'yhdena, IbkL 
VIL The acid of tungfen. Ibid, 

1 1 1 . The phofphark a cid. I lid* 

IX. The borack add. Ibid, 

X. The fucdnoiis or amber add. Iblek 

XI. Aerial ac/d, or fixed air. Ibid* 

Order IJ* Alkaline Mineral Salts. 

For the chara^iers, properties, and phenomca of 
thefe, fee the article Alkali | alfo Chemistry-//:^.v, 
at jdlkali and Alhalks, 

New acids; are daily detc6led; but no additions have 
been made to the three fpeciesof alkali longfinceknown. 

Thefe alkaline falts are, 

I* Vegetable fixed alkali (a.) 

M Vegetable 


rare IL 

ciam 
|f AH rui. 


( a) With regard to the origin of the vegetable fixed alkali, there are fuffident proo/s that it exlfls al- 
ready formed in plants, and alfo that a portion ia formed by combuftiem ; but in each' cafe, the alkali is 
obtained In an impure flate through the admixture of other mattei's, wliich muff be feparated before it cam 
be ufed for chemical purpofes* 

The eendres gravelees are made by burning the hulks of grapes and wune lees. They contain the pureft 
alkali met with in common, and are ufed by the dyers, 

Pot-afh is made by burning wood and other vegetables. This alkali is. much phlogifticated, and containi 
^nany foreign and fdine matters, which, however, may be feparated. 

That which Is obtained from the afhes of wood burned in kitchens is die moft pure of all. On the con- 
trary, 
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Vegetable fixed alkali, deprived of every acid, 

, is not foLind any where by itfelf ; but it is fotrie-» 

times met with in combination wiih the vitriolic 
acid or the muriatic, generally with the nitrouSj 
rare'y with the aerial (b-) 

The fixed vegetable a’ kali (or potq^e of Morveau), 
is of a powdeiy appearance, and of a dead white 
CO 'OUT, When pure, it is much more canilic 
than the neutral fah \ it forms with the aerial 
acid, and even corrodes the Ik in (c*) 

K It changes the blue colours of vegetables into a 
deep green* 

It has no fmcll when dry j but when v/etted, it 
has a llight ILxivious odour. 

3* Its taile is fironglv acrid, burning, caullic, and 
urinous I'd). 'Idiis lail fenfation arifes from the 
volatile a!kaU[it difengages froni animal fubftances.. 

4. When expofed to the air, it attradts humidity, 
and is reduced into a tranfparent colon defs li* 
quor. According to Gellert, it at trails three 
times its own weight of water. 

5* It likewife attradls feme times the aerial acid 
from tlie aimofpherc, and is thereby deprived of 
its property of deliquefeing. 

6 . When it is dilTolved in an equal weight of wa- 
ter. it has an oily feel, owdiig to its adfion on the 
fatty parts of tlie Ik in, whence it is, though im- 
properly, called oi/ qf tariar. 

7* ]n a moderate heat it melts ; but in a more vio- 
lent fire, it is difperfed or volat disced. 

5. It is a moft pow^erful folvent by the dry way ; 
in a proper heat, it ddfolves calcareous, argilla- 
ceous, filieeous, and metalUc earths ; and when 
the alkali is nearly equal in quantity to the earth, 
it forms various kinds of hard, folid, and tranf- 
parent glafs. 

But if the alkali be in quantity three or four 
times that of the earth, the glafs is deliquef- 
cent. 

10* The mild vegetable alkali unites with the vi- 
trioHc acid w ith a violent efTcrvefcence, and pro- 
duces vitriolated tartar* 


LOGY. Part'Jf. 

II* With the nitrous acid, it forms the cryfialH- AlUa ine 
fable fait, called niire* Salts* 

1 2. With the marine acid it forms a kind of fait 
lefs grateful than common fait, which h called 
the Jh/l of Sjivin^. 

15. With vinegar it forms a neutral dehqnefcent 
fak of a iliarp taflc, called hrmfo/iafa njtiari 

14. With cream of tartar it forms lartarixeJ tartar. 

15. It difiblves fulphur, and forms the fubllauce 

called which is a powerful folvuit 

of inctalHc fubfiances* 

16. It attracts the rntuls, and difiblves fome of 
them with peculiar management. Silver, mer- 
cury, and lead, are more diflicukij diffolvcd Lhaii 
gold, platinar tin, copper, and efpecidily iron. 

I'hc laft gives a line riddiHr faflron colour, fit II 
obferved by Stahl, who called it the muf ilai af- 

17. It difiolves in the dry way all the dcphlogifii- 
cated metallic calces 

1 8* It unites with oils and other fat fubfiances, 
wnili which it forms foap* 

19 I’his alkali becomes opfique when expofed to 
the f]ame of the blow-pipe : it decrepitatLS a 
long timr, and forms a glaffy button, whx^h is 
permanent in the little fpoon | but is abforb- 
ed with fomc noife on the charcoal when blown 
upon it. 

* F olliTe fi X ed alkal i s. 

yf. Alkali of the fea, or of common fait (b*) 

1, Pure. 

This has nearly the fame qualities with the 
lixivious fait, which is pi epared from the alhes 
of burnt vegetables. It is the fame with the 
ful fode^ or kelp : for the kelp is nothing 
■elfe than the allies remaining, after the burn- 
ing of certain herbs that abound in common 
fait ; but which common fak, during the 
burning of thofe vegetables, has loft its acid 
(f). 

The properties of the fofille alkali are as 
follows : 

1. It 


trary, that which is got from tartar, properly burned, then dilTolved in boiling water, and purified by filtiu- 
lion and ayftallifation, is called fait of It is the bell. 

( B J The vegetable alkali is fddom found in the earth, except in wxlls of towns, as at Dow^ay, or m 
the argillaceous alum*ore of Im Tolfa : it is found alfo united to the nitrous acid, near the furface of the earth, 
in Spain and in the Eafl- Indies, probably from the putrefadtion of vegetables. 

(c) Common vegetable alkali, fait of tartar, and pot-alh, ware formerly confidered by diemifis as 
fimple alkalis ; hut Dr Black has demonfirated them to he true neutral falts, ariling from the com- 
bination of the vegetable alkali with the aeri^ add. From hence k follows, that the above common 
alkalies, even after any other extraneous fubfiance has been extraded, mufi be freed from tliis add, bjr 
putting each in a crucible, and expofmg it to a firong fire, w^hich will diJfipate this aerial acid- The alkad 
fo purified, is to be put in a glafp vial before it be entirely cold, and kept clofe with a proper fiopple 5 
otherwife the aeiial add which floats in large quantities on the atmofphere will combine again tvith the 
pure alkaU. ) 

(n) The alkali muft be largely diluted with water, in order to be tailed ; othtrwife it will ad on the 
longue, and corrode the parts w^here it touches. (M^icquir.) 

(e) This fait is not met with pure in Europe; but it is faid to be found in both the Indies, not only in 
great quantity, but likewife of a tolerable purity : it is there colledcd in form of an dfiorefcence in the ex- 
unfive deferts, a profitable trade being carried on in it for the making of foap and glafs ; and, therefore, it 
is very probable that the ancients meant this fait by their rwtron or baurach, {^Ma^eilan.) 

(f) The mmml alkali i& often combined with the vitriolic and marine acidj and alfo with the aerial 

acid ; 
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I. It efieivefces wtli aciJs, and unites with 
tliem. 

3 , Turns the fynipoF violets to a green colour. 

3. Precipitates fublliuatc mercury in an orange- 
coloured pow’^der- 

4. Unites with fat fubfiianccs. and forms foapi 

5. Diffolves the liHceons earth in the fire, and 
makes glafs with it, &c. ft dilUnguifiies it- 
ftlf from the fait of the pot afhea by the fol- 
lowing properties (g ). 

It llioots eafily into rhomboidal cryftals; 
whidi 

7* Fali to powder in the air, merely by the 
of their humidity (h). 

8. Mixed with the vitriolic acid, it makes the 
fal mtrahih Glauber L 

5- It melts more eafily, and is fitter for produ- 
cing the fal commune regeneratum^ nltrum cu* 
bkum^ &c* Perhaps it is alfo more convfriib 
ently applied in the preparation of feveral me- 
dicines. 

8 
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10, It is fomewhat volatile in the fire, 

III. Volatile mineral alkali. 

This perfectly rcfcmbles that fait which is extrac- 
ted from animals and vegetables, under the name 
of alkali or ful urirwfum^ and is com- 

monly confidered as not belonging to the mine- 
ral kingdom \ but fince it is difeovered, not only 
in mofi: part of the days, but likewife m the fub* 
limations at Solfatara, near Naples, it cannot pof- 
fibly be quite excluded from the mineral king- 
kingdom (i). 

Its pi incipai qualities are, 

a. In the fire it rifes in forma fcca^ and volati- 
life 3 in the air in form of corrofive vapours, 
which are ofienfive to the eyes and nofc (k). 
h* It prccipitatei^ the folucion of the mercurial 
fublimate in a white powder^ 

* c. It alfo precipitates gold out of aqua-regia, and 
detonates with it ; becanfe, 
iL It has a re-aClion in regard to the acids, tho' 
not fo llrongly as other alkalies. 

M 2 e. It 
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acid; with which lalt it retains not only the name but many of the properties of a pure alkali, becaufe this 
lad acid is eafily expelled. 

It is carily known by its ci7ftallifation and its falubifty in tv/o times and an half of its weight of w^atcr, 
at the temperature of 60 degrees. 

One [mud red parts of this alkali, when pure and recently cryflallifed, contain 20 of mere alkali, 16 of 
Renal ncidj and 64 of water. {Macquti-l) 

Mineral alkali is found in Hungary, in marfiiy grounds, of an argillaceous or marly nature, either mixed 
with V rer or cryliallifed and efiiorefeing. It is found aUo in Egypt at the bottom of lakes, and dried 
irp by the fummer's heat ; and alfo In the province of Snehena, 28 days journey from Tripoli, where it 
has the name of fronai in Syria, Perlia, as well as in the Eall- Indies, and China, where k Is called kien^ 
It feme times germinates on walls, and i^ called by many aphroriitron. In its native Hate, Is frequently mix- 
ed with magnefian earth, cemmon fait, muriatic magnefia, and marine felcnite. {K'trnjaml) 

(g) This mineral alkali likewife dilFcrs from the vegetable, 1. Ey its take, which is lefs corrofive and 
biiming. 2, By its not deliqucfcing. 3. By the fmali degree of heat it produces if calcined, and after- 
wards added to water. 4. By its property of cryftallifing, by evaporating the xvaier from its folution, as 
ispraftifed with neutral faltu; whereas the vegetable alkali does not ciy^ftallife unlefs combined with a large 
portion of acrid acid. 

(h) This alkali being a very ufefnl commodity, and e0entidly necefiary in a number of mauufadorles, 
many ingenious procefles have been contrived and attempted to pmeure it at a cheap rate, by decompofmg 
the fea-falt ; but it Is believed, that till lately none of thefe new maiiufadures have fucceeded, except. that 
of Mr Turner, mentioned by Mr Kiiwan In the fecund part of the Philofophical Tranfaflions for 1702. — 
The procefs is faid to con fill in mixing a quantity of litharge with half its weight of common fait, which, 
on being triturated with water uH it alTumes a white colour, is left to Hand fome hours ; after which, a 
decempofitiem enfues, the alkali being left alone, whihl the acid unites to the metallic calx ; and this lad 
beitig urged by a proper degree of fire, produces a fine pigment of a greenlili yellow colour, whofe fale 
pays for the moll part of the expenccs. 

Mr Kirwan fays, in the place already quoted, that if common fait perfeflly dry be projeded on lead 
lieated to incandefeence, the common fidtwill be decompofed, and a horn-lead formed, according to Margraafi 
He adds alfo, that according to Scheele, if a folution of common fait be digelted with litharge, the com- 
TTion fait will be decompoYed, and a cauilic aikiili produced ; and, finally, that Mr Scheele decompofed 
common fait, by letting ks folution flowly pals through a funnel filled with litharge. 

(i) It is eafily known by its fmell, though in a mild Hate, by its volatility, and by its aftion on copper ; 
the folittions of which, in the mineral acids, are turned blue by an addition of this aikafi. It is frequently 
found, though in fmall quantities, in mould, marl, day, fchilLus, and in fome mineral waters. It probably 
derives its origin, in tlie mineral kingdom, from the putrefaction or combuflion of animal or vegetable 
fubllatices- {Klr^an.) 

The fame is cantlic when imcombincd with any acid, not excepting even the aerial ackh It differs from 
the other two alkalies in many efTencial particulars. I. By ks aeriform or gafeous nature. for the 
volatile alkali, in a Hate of purity, is nothing more than an alkaline gas diffufed in water, as Dr PrielUey 
has demonllrated. 2, By its volatility. 3. By tlie nature of the falls it forms with acids, which are very 
■different from thofe whofe bafes are formed cither of the vegetable or mineral alkali. (Mongesi,) 

(xj Fuic volatile alkali, in an acrid fonn, refcnibles atmofpheric air, but is more heavy. Its fmell k 

pene- 
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f. It tinges the folutiotx of copper blue^ and dif* 
metal ane/li if a great quantity 
is added (l). 

/* It deflagrates with nitre, which proves that it 
contains a phlogiilon. 

It is never found pure. 

Order IIL Neuteal Salts, 

Acids united to alkalies form neutral falls, Thefc 
dilTolved in water are no ways dillurbed by the ad- 
dition of an a^ka:i ; and general y, by evaporation, 
concrete into cryitals. If, by proper tells, they fhow 
neither acid nor alka ine properties, they are laid to 
be pcrfctl n antra’s ; but impsrJsB^ when, from defe^l 
in quantity or llrength of one ingredient, the pecu- 
liar properties of the other more or lets prevail* 

L Vitriohted tartar, vitrioiated vegetable alkali, or 
(as Morveau calls itj the vitriol uf poi-ajh. 

This is a perfe£liy neutral fait, which refults from 
the combination of the vitriolic acid with the vege- 
table fixed alkali- According to 13 erg man, it 
feSdom occurs fpontaneoufly in nature, uiuefs 
where tracks of wood have been liurnt down ; 
and Mr 23owles, quoted by Mr Ivirwan, fays it 
is contained in foine earths in Spain, See Che- 
mist r y 

It is cafily obtained, by pouring the vitriolic 
acid on a fclution of fixed vegetable alkali till 
it is fa tu rated. Cry Hals of this neutral fall are 
then formed. This cryllallifation fucceeds bet- 
ter by evaporation than by cooiiug, according to 
Monger. 

The tafte of this fait is difagrceable, though fome- 
wliat refembling common fait. 

II. Common nitre, {^/laU ve^dai^ik mtratmn). 

This is known in commerce by the name of fa/f^ 

petre^ and is alfo called pr if malic nitre to diftin* 
guifli it from the cubic nitre after-meutioned- — 
It is periefl neutral fad ; refulting from the com- 
bination of the nitrous acid with the pure vege- 
table aikaii* 

According to Bergman, it is formed upon the fur- 
face of the earthy w^hcre vegetables, efpecially 
when mixed with animat-fubitancea, piitrify, — ^ 
Sec Ch EM at Nltrc^ 

III, Digeftive fait, fait of Sylvius, [Alkali ve^etaUk 
falitum'). 

This neutral fait is fometimes, though tardy, met 
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with on the earth, gertcratecl Devhaps, as profef- 

for Bergman oblerves, by the deflruclion of ani- Salt*- 

mal and vegetable fubibinces. 

According to Macquer, this fait has been very 
wuongly called ri^^enermed murine Jalt ; and the 
cpitliet of febrijttg^ ha5 al ft j fjeen given to ir, 
without any good reafon, to evince that it ha« 
fneh a property But M. tie Morveau calls it 
nmriak de poiajfc with great propriety. 

This fait is produced by a perfect combination of 
the vegetable alkali with mirlnt acid. It has 
been wrongly confounded with common fait, — 

It is found in fome bogy in Ffcartly, and iu fomc 
mineral waters at Normally, acf!ordirig to Mo- 
net, quoted by Krrwan. tVlongez adds alio tile 
fea-water, as containing tins iuh, and that it 
is never found in large qut*nt’tiesj ahhoLign its 
componeiUs parts are abundiirJv produced by 
nat lire* See Chemistry- I fu!e:<y a t I ;.r, 

IV- Mild vegetable alkali, fadall Licj latnk aemium.J 

This fait was formerly coultlercd as a pure al< 
kali, known by the name oj p&Ui/h 'dud jAt cf 
tartar - but llnce the difcovery of the aerial acidj 
it is very properly clafled amou,'^ the neutral falls, 
and ought to hi^^d)1^6.a:*riiUd poLfh 

It refults from a combination of the vegetable al- 
kali with the aerial acid, and. is hardly ever found 
native, unlefs in the neighbourhood of wood i 
deilroyed by fire. 

On being expofed on a piece of charcoal, urged 
by the blow -pipe, it melts, and is a b forked by the 
coal I but, 

In the metallic fpoan, it forms a glaffy bead, W’liich 
becomes opaque when cold. 

V. Vitrioiated acid faturated with mineral alkali; Glau* 
ber^s fait- Aikaii mmerak ^krioiattmu 

This is a neutral fait, prepared by nature (aa 
well as by art), containing more or lefs of iron, 
or of a calcareous earth ; from which arifes alfo- 
fome difference in its effeiis wdven interindly 
nfed- It fhoots eafily into prifmatical crylbk, 
which become larger in proportion to the quan- 
tity of i^ater evaporated before the chry flalliiH- 
lion* When laid on a piece of burning char- 
coal, or elfe burnt with a phlogifton, the vitriolic 
acid difeovers itfelf by the fmell reiembling the 
hepar fulphuris* 

It is found in a dtffolved Hate in fprings and 
wells* Some of the lakes in Siberia and Attra- 
7 can. 


penetrating, and fuffocates animals. Its taffe is acrid and cauffic* It quickly converts blue vegetable 
colours to green, and produces heat during its combination with water. But if the water be froxeu, it 
melts, producing at the fame time an' extreme degree of cold. It has a remarkable a^ion on moff metals, 
particularly copper. 

This fubllance is obtained by the putrefadive fermentation from animal and fome vegetable matters. It 
is this fait which caufes that ftrong fmcll which is perceived in drains and privies on a change of Aveather, 
[Pdonge^,) 

Its volatility arifes from a very fnbtile and volatile (or phlogillic) oil, which enters as a principle into ita 
Compofition. ( Macquer , ) 

(l) The folution of copper by this alkali, wdiich is of a fine blue, prefents a remarkable phenomenon^ 
For if it be kept in a Aveli clofed phial, the colour decays, and at length difappears, giving place to tranfpa- 
rency. But on opening the phial, the furface or part in contaclL with the air becomes blue, and the 
colour is communicated through the whole mafg. This experiment may be many times repeated with the 
fame fuccefs. 
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f^rr, nnd many fpritiga In other placea, contalii 
thh faitj according to Bergman, It is found 
iu the fca*T.vater j alfo In the eatth, at fevcral 
parta of Dauphine in Frauccj and in Lorraine ; 
and foinetimcs it germinates on the furface of the 
earthy according to Manet, quoted by Kir wan. 
It is found, in a dry form, on walls, iu fuch places 
'where aphronitrtim has elilorefced throngh theiHj 
and the vitriolic acid happened to be prc- 
fcnt ; for inftance, where marcafites are roatled 
in the open air. This fait Is often confounded 
with the aphronitum or mild mineral alkali* 

VI* Cubic or quadrangular nitre* jflkali mimrak ni- 
traium 

This is the neutral fait which rcfults from the 
combination ef mineral alkali with nitrous acid. 
It. has almoll all the characters of prifmatic or 
common nitre, from which it only differs on ac- 
count of its bafe I and takes its denominatiou 
from the figure of its cryflals, which appear cu- 
bic* 

This fait rarely occurs but where marine plants 
putrify. According to Bowles, quoted by Kir- 
wan, it J$ found native in Spain, See Chemistry, 
0^741, 

VIL Common fait, orfea-faltj mbierale falilurtif 

fal coimmme* 

This fait Ihoots into cubical cryftala during the 
very evaporation i crackles in the fire, and at- 
tracts the humidity of the air. It is a perfectly 
neutral fait, compofed of marine acid, faturated 
w^ith mineral alkali. It has a faliue but agree- 
able fiavonr. See CuEMUTRY-Zwi/ex, at 

jt. Rock fait, fofilk fait; 5^/ m^niannm* Occurs 
In the form of folitl ib'ata in, the earth, 

I, With fcaly and irregular particles- 
a. Grey, and 

h White, Thefe are the m oft common, but 
the following arp fc^rcer ; 

Red; 

Blue; and 

e. Yellow, from Cracow in Poland, Kngland, 
Sab berg, and riroL 

1 Cty^ff alii fed rock fait ; fal 

a* 1 ranfparcnt, from Cracow in Poland, 
' and from Tranfylvaai3.,^^ 

Sea-fak* 

This is produced alfo from fca^ water, or from 
the water of fait lakes by evaporation in the fun, 
or by boiling* 

The Teas contain this fait, though more oiTefe 
in different parts* In Siberia and Tart ary there 
are lakes that contain great quantities of it, 

C ^ Spring fea-falt* 

This is produced by boiling the water of the 
fountains near Halle in Germany, and other 
places* 

Near the city of Lidkoping, in the province of 
Weftergotland, and in the province of Dal, 
fajt’fpriqgB are found, but they contain very 
jiljtle felt r and fuch weak water is called fokn 
by 7h£! S wedes^ 

VilL.Botai^ 

Thk la a p<^:uliar alkaline falt^ which is fnp* 
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pofed to belong to the mineral kingdom, and 
cannot be otherwife deferibed, than that it is 

diflbluble in water, and vitrcfcible 5 

that it is fijted in the fire ; and melts 

to a glafs ; which glafs is afterwards diffoluble iu 
water, lScc the detached article Borax* 

JX, Mild mineral alkali ; Alkali mm^vaU aeratumn Na- 
tron, the nitre of the ancients* 

This neutral fait is a combination of the mine- 
ral alkali with the aerial acid or fixed air. It is 
found plemiftiliy in many places, particularly in 
Africa and Afia, either concreted into cryftaU 
lifed ilrata, or fallen to a powder ; or efflorefeing 
on o:d brick walls ; or lail'y, difib;ved in fprings. 
It frequently originates from de compofed com- 
mon fait. 

This is an imperfect neutrai fklt, and was for- 
merly confidered as a pure alkali ; but the difco- 
very of the aerial acid has fiiown the miitakc* 

1. It has neany all the properties of the purs 

minerai A. i* (p. but with 

lefs energy. 

2. The vegetable blue colours are turned green 
by this fait ; it effiorefees wiili acids, and 
has an urinous tafte. 

3. It is foluble in twice its weight of cold wa- 
water ; but if the water is hot, an equal 
weight is fufficient for its folutioii* 

4* It eiH ore fees when expo fed to the action of 
the atmofphere* 

5* It fufes eafily on the fire, but without be» 
ing decompofed, 

6. Facilitates the fufion of vitrifiable earths,, 
and piodacea g!afs more orlefs fine accord* 
ing to their qu^ftaes* 

7* It is decompofablc by lime and ponderous 
eaitb, which attraft the aerial acid, 

8* And alfo by the mineral acids ; but thefe 
expel the aerial acid of this fait, by feiziiig^^ 
its alkaline balls, 

Wallerius confounds this felt with the aphranl-^ 
intm after mentioned, and calls it /Wi/sZ/rKm, when 
it contains feme phlcgifton, Mr Kulbel, quoted 
by Wallerius, ffiuwcd that it exifts in fomc vege* 
table earths, and takes it to be the caufe of their 
fertility; but this (M* Magellan obferves) can 
only be on account of its combination with the 
ohy parts of thcEn, and forming a kind of foap^ 
which is mifcible with the watery juices* 

X* Vitriolic ammoniac, (A/kali ^olatlL 

This neutral fait was called feertt fab of Glauhtr^. 
and is a combination of the volatile alkali with 
vitriolic acid* According to Bergman, it is 
fcarcely found any where but in places where the 
phlcigitlieated fumes of vitriolic acid a rife from' 
bui-ning fulphur, and are abforbed in putrid places 
by the vofetik alkali Thus at Fahlun the acid 
vapour from the roafted minerals produces this 
fait in the necelfary-houfes Dr Withering, liow- 
ever, obferves, that as volatile alkali may be ob- 
tained in I^rge qiTSntities from pit^coah and pro* 
duced by proedfes not dependent upon putrefac- 
tion, there is reafon to believe tliat the vitriolic 
ammoniac may be formed in fevcral ways not no- 
ticed by the abore author* 
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It U faM to have been found ni the neighboiir- 
liood of volcanoes, particular! v of Mount Ycfu- 
VI us, where, indeed, it might well be expc6:ed ; 
yet its exigence feems dubious, fince Mr Berg- 
man coidd fcarce find any trace of Jt among the 
various fpeciniens of falts from Vefuvius which 
]ie examined. Thereafon (according to M* Ma- 
gellan) probably is, that the vitriolic add di fen- 
gaged by the combnftion of fulphnr is in a phlo- 
giilicatcd flate j and ad its combinations in this 
flnte are eafily decompofed by the marine acsd, 
which plentifully occurs in volcanoes. It is alfo 
faid to be found in the mineral lakes of Tufeany, 
which Is much more pi obabic, as the vitriolic acid 
when united to water eafdy parts with ph log i lion, 
and recovers its fiipenority over other acids. It 
is faid likewife that this neutral fait is found on 
the furface of the earth in the iidghbourhood of 
Turin. 

2 , This fait is of a friable texture, and has an 
acrid and urinous tafie. 

2. Attracts the moifitire of the atmofphere. 

3. Is very foluble in water, it requiring only 
twice its weight of cold water, or an equal 
weight of boiling water, to be diffolved. 

4* It becomes liquid on a moderate fire ; but if 
urged, 

5. It becomes red hot, and volatihzes. 

6- The j nitrous and muriatic acid decompof^ 
(thife fait br Seizing the volati’e alkali. But 

y^iX?hue,i ponderous earth, and pure fixed al- 
' kahV'fet the, volatile alkali free, and combine 

1 1 WLfth ihdt^itniolic acid. 

S. i^cct^dirig m Kirwau, 100 parts of this 
ita't] ^bntaiui about 42 of real vitriolic acid, 

40 of volatile alkali, and 18 of water. 

This vitriolic ammoniac is eafily knovim ; for if 
quicklime or fixed alkali be thrown into its fo- 
lution, tfie fnieli of tlie volatil alkali is perceived ; 
and if this folution be poured into that of chalk 
or ponderous earth by the nitrous acid, a precipi- 
tate will appear. 

XI. NltrouH ammoniac, uolafik nkr^itum.^ 

This is a neutral fult, which refutts from the com 
bination of the nitrous acid with the volatile 
alkali. It is frequently found in the mothcr-Ji- 
quor of nitre. When mixed with a fixed alkali, 
the volatile l^etrays itfdf by its fmeik 

2. It is of a friable texture, of a fiiarp bitter, 
and of a nitrous or cooling tafte. 

2. According to Mongez, It attracts the moif- 
ture of the atmofphere ; but Rome de ITfle 
afferts, that its cryfbils arc not ddiqtiefcent : 
the experiment may be eafily tried, and the 
truth afeertai ned. 

3. It is foluole in cold v^^ater; but half the 
quantity of water, if boiling, is fufEcient 
for diffolving it. 

4. It liquefies on the fire, and afterwards it 
becomes dry. 

5. It detonates with a yellow flame before it 
is red hot ; and what is peculiar to this fait, 
it needs not, like common nitre, the contadl; 
i^f any combufliblc matter for its detonation j 
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from wdiencc it appears that the volatile ah Nemr?,t 
kali itfeir pofFefs a great Ilia re of phlogifion, 

6. Its component parts, vix. the nitrous acid ~ 
and the volatile alka'i, aie not very intimate- 
ly united j and of conrfe, 

7. It is eafily decompofed by all the fubftancea 
that have any affinity to cither of them. 

S. Mixed with the muriatic acid it makes 
aqua regia, 

One hundred parU of tins neutral fait con- 
tain 4/5 of nitrous acid, 40 of volatile ab 
kali, and 14 of water, as Mr Kirsvan 
thinks. 

XII. Native fai ammoniac. The muriatic (or marine) 

acid fatii rated with a volatile alkali. 

This is of a yellowllh colour, and h fublimed fronn 
the flaming crevices, or fire-fprings, at Solfata^ 
ra, near Naples. 

XIII. Aerated or mild volatile alkali. 

This neutral fait refults from the combination 
of volatile alkali luiitcd to the aerial add. It 
was formerly con fide red as a pure alkali ; — * 

But tlie difcQvery of the aerial acid (or fix- 
ed air) has fhown it to be a true neutral fait, 
though impcrfefl ; as it retains Hill all tlie pro- 
perties of an alkali, though in a weaker degree, 
on account of Its combination with the aenal 
acid, which is itfelf tlie moft weak of all acids, 
and of courfe other flrowger adds eafily diflodge 
it from its bafe, and from various ammonial falts. 

I. This imperfedt neutral fait has an nrlnous 
tafte, and a particular fmell, which is very 
penetrating, thougii lefs pungent, than the 
pure volatile alkali j ami in the fame manner 
it turns the blue vegetable juices green. 

But, 

2* It dfervefees with other adds flrongcr than 
the aerial one, which the pure or cauftic vo- 
latil alkali does not 

3. It fublirnes very eafily with a fmall degree 
of heat ; 

4. And diflolves in twice its weight of coH 
water; but in a Idler auaiitity, when this 
Jaft Is boiling hot. 

j. It a£ts gn metaMc fubiiances, chiefly on cop- 
per, witli which a blue colour is produced. 

According to Bergman, this fait was lotind in 
a well in London (Phil, Tranr for lybyf, at 
Frankfort on the Mdn, and at 1. ; inch (lad L- — 

MefTrs. Kierne, Henkel, and Brandt, have 
found alfo this fait in the vegetable earth, in va- 
rious kinds of argil, and in fume (tony fub dances. 

Mr Vozd found it alfo m fome of the incrufia- 
tions at Gottingen ; and Mr Maiouin in {gme 
acidulous waters of IVance. 

M. Magellan obferves, that the borax and flic 
three aerated alkalis are called hnperjhcl neutrals j 
whiHl the other neutral falts have acquired the 
inme of becaufe thefe tail do not exhibit any 

of the diftinguifiiiiig properties of thdr component 
parts. The three aerated alkalis have a very diilind 
alkaline character, as they turn blue vegetable Juices 
green, though not of fo vivid a colour as the caufUc 

alkali 
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Iscutral alkali do€3 j and the borax is capable of receiving al- 
S.vi,Ts, moft an equal quantity t>f iees fedative acid, without 
“ lofing all its alkaline properties^ 

In general, tliofe neutral fa!ts, con rifting of fixed 
kalies combined with acids, are more fatu rated than, 
thofe compofed of volatile a kali ca'led arnmoniacal 
fa^ts, or thofe called aerated ; which Jaft are only com- 
pofed by tlie combination of the atrial acid, united 
£o any alkaline or earthy bafe. 

The aerated alkalis are called alfo by the name of 
mid alkalis, becaufe they pofftfs no longer that Iharp 
corroding quality which they cxliibir w hen deprived of 
the aerial acid or fixed air; in which cafe they are 
termed cauftic alkalis, 

7 'hefe aerated alkalis differ alio from the can (lie 
ones, not on-y on account of the tuildnefs of their 
ta:te, from whicK comes their ephliet of mild alkalis, 
blit alfo by their property of cryiUdifing, and by their 
effervefeing with other acids, which expel the aerial 
one, the w^eakdl of all adds wc know. 

Order IV, Earthy A^eutra / Salts- 

The compounds of earths and acids which pofTefs 
folubility are decompofed and precipitated by mild, 
but not by pblogifticateJ alkalh. 

L Calcareous earth combined with vitriolic acid,^ — 
Vitriolated cak ; Selenite ; Gypfum, See p. 72. 
coh I . fupra- 

The gypfum, or plafter, is not only found dif- 
fo'ved In various ’waters, but alfo in many places 
it forms iminenfe flrata It is placed by all mi- 
jieralogifts among the earths, which it greatly re- 
fembles ; but it rather belongs to the faline fiib- 
llances of the neutral kind, as appears by Its 
conftituent parts. When burnt, it generates heat 
wlih. water, but in a lefs degree than lime does. 
Berg- Sciag, § 59, ^ ^ - 

This fait has a particular tafte, neither bitter nor 
aftringent, but earthy, when applied to the 
tongue ; and it is owing to it tliat fome waters, 
chiefly from pumps and wells, are called hard wa- 
ters, becaufe they lie heavy on the ftomach. 

It is unalterable whilll kept in a dry place ; but 
on being expofed toa moift air, it h much altered, 
and fuffers a kind of dccompofition. 

When expo fed to fire fo as to lofe the water off 
its cry ft ah i ration, it aftumes a dead white co- 
lour ; and it is then what we call plafter of Paris ; 
but if U^e fire is too ftrong, it melts and vitri- 
fies, after lofing the vitriolic acid with which it is 
fatu rated . See Gypsum. 

The molt famous quarries of gypfum in Europe, 
are thofe of Montmartre, near Paris. See 
nalde Phj^tqm ; 17^0, voh xvi p. 289 and ^782, 
voh xix. p, 173- 

It is found alfo in the vegetable kingdom.— Mr 
Model found that the white fpots in the root 
of rhubarb are a fclenitical or gypfeous earth 
(^J^ournal ds Phyf vqI vi p. 14 ) 

What is called foffil dour {form^ in 

French), generally found in the fiftines of rock 
and gypfeous mountains, is very different froni 
the agaricus mineralis p. 71. cob I. and from the 
lac ImuE P' 87. col. I, I as it is a truegypfeous 


earth, already deferibed p* 72. col. i. which, ac- 
cording to Mongez, is of a white and fhining 
colour, though fonietimes it affumes a reddilh or 
blueiih colour, on account of fome martial mix- 
t Lire. 

II. Nitre of lime, {^CnlxuitrataC) 

This earthy t'llt is fometimss found in water, 
but very fparlugly. It is faid that the chalk hills 
in fome parts of France become fpontaneoufly 
impregnated with nitrous acid, which may be 
wafhed out, and after a certain time they will be- 
come impregnated with it again. It is a com- 
bination of the nitrous acid wuth calcareous 
earth, StiagrS) 

1. It X. ddiqucfcent; and is foluble in twice its 
weight of cold water, or in an equal weight 
of boiling water, 

2. Its tafte is bitter. 

3. Is decom poled by fixed alkalies, xvhich 
form the cubic and the prifmatic nitres. 

4. But caulh'c volatik alkali cannot decom- 
pofe it, 

5. It does not defiagrate in the fire ; yet paper 
moiftenei with a faturated folution of it 
crackles in bunfing, 

6. In a ilrong heat it lofes its acid. 

7. Its folution does not trouble that of filver hi 
nitrous a id, 

S. The vitriolic acid precipitates itsbafis, 

9. As does hkewife the acid of fugar. 

JO. One hundred parts of it contain, when 
well dried, about 3 ^ of nitrous acid, 32 of 
calcareous earth, and 35 of water 
It exills in old mortar, and in the mother li- 
quor of nitre ; and alfo in the clialk rocks near 
Roche Guy on, in France 

III. Muriatic chalk, or fixed fait aminomac, d£tdam 
fnlh commfims terra cakarea fat ur at urn. 

This fomewhat deliquefees, or attracts tiie humidity 
of the air. It is found ifi the fea water, 

It is with great impropriety that this fait has ob- 
tained the name of ammoniac, on account only 
of its being formed in the chemical laboratories 
during the decompofition of the ammoniacal fak 
with lime, in the procefs for making the cauftic 
volatile alkali In this cafe, the muriatic acid 
unites to the calcareous balls, while this laft gives 
Its water to the volatile alkali ; which, therefore, 
comes over in a fluid cauftic ftate : but if chalk 
is employed mftead of Lme, the volatile alkali 
receives the aerial acid iiiftead of water, and comes 
over in a concrete form In neither cafe, the new 
combination of calcareous earth with munatlc 
fait has any volatile alkali to deferve the name of 
ammoniacal fait. {Macqutr-) 

1. This earthy fait has a faline and very difa- 
gxeeable bitter tafte. It is fuppofed to be 
the caufe of that bittcrnefs and naufeous 
tafte of fea-water. 

2. It fiifes in the fire, and becomes phofphoref- 
cent, after undergoing a ftrong heat. 

3. It becomes liard,fo as to ftnke fire with fteeh 

4. It is then the phofphorus of Homberg. 

5. It IS decompofable by ponderous earth and- 
fixed alkalis. 
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A II cl a'fo hy tlie vitriolic or Tittroua ; 
which CKpd the iRuriatic acidj to urike 
with the calcareous ha hs. (A/on^es.,) 
lt5 folutiou renders that of filver in the nl- 
trous acid turbid, at the fame tinic that 
?t Jl makes non:hange in that of nitrous felenitc. 
9- It obfliinately retains its acid In a red heat, 
10 . One hundred parts of this earthy fah con- 
tain, when well dried, about 42 of marine 
acidj 38 of ca’careous cartli, and 20 of w^ater. 
Hr It IS found in mineral waters, and in the 
fait works at Salt^biirg* [Kiravem.) 

IV. Aerated chalk, ( 

Whenever calcareous earth is over fattirated whh 
the aerial acid, it becomes a true earthy neu- 
tral fait ; becomes fohible in w^ater, and has a 
flight pungent bitter tafte- It is commonly found 
difi'olved in waters, in confequence of an excefs 
of the aerial acid. When this greatly abounds, 
the water is faid to be hard (r/Wa). By boiling 
or by evaporation, it depofits Itreaks orcruib of 
calcareous matter. 

But v/hen the calcareous earth is only fnturated 
with the aerial acid without excefs, it is not ea- 
fily folublc I it is then the calcareous fpar p. yr, 
col. 2. and is properly referred to the clafs of 
earths, p. col, i. 

V* Vitriolated ponderous earth, ^erra pand^rq/avi- 
tnokUa ; harytes 

This earthy fait, known by the name of pon-^ 
deroiis fpar, is a combination of the ponderous 
earth defer ibed in p- 7 i;. col, 1, w^itli the vitriolic 
acid ; and has been already treated of. 

The nitrous ponderous earth, according to Berg- 
man, has not yet been found, although it may 
perhaps ex ill Tome where, and of courfe be dif- 
covered in nature, 

VI, Muriatic barytes, marine baroTelenite. Baryies 
Jallta. 

This earthy fait confifts of marine acid united to 
the ponderous earth- It is faid to have been 
found in fomc mineral waters in Sweden ; and 
may be known by its cafy precipitability with 
vitriolic acid, and by the great infolabihty and 
rveight of this refulting compound, which is the 
true ponderous fpar of the preceding fe£tl on, 

VIT. Aerated ponderous earth, BaryUs aeraia. 

This earthy neutral (alt was found by Dr Wither- 
ing in a mine at Alftonmore in the county of 
Cumberland in England, He fays that it ii 
very pure, and in a large mafs. This fubftance 
is a new acquifition to mineralogy, and may be 
turned to ufeful purpofes in cbemiftry- 
I, It effervefees with acids, and melts with the 
blow-pipe, though not very readily, 
a. In a melting furnace, it gave fome figns of 
fuhon I but did not feel cauftic when applied 
to the tongue, nor had it loll its property of 
effervefeing with acids, 

3. But the precipitated earth from a faturated 
folution of it in the marine acid, by the mild 
vegetable or mineral alkali being burned, and 
thrown into water, gave it the properties of 
iime-wateii having an acrid tafle in a high 
N" 123. 
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degree : and n hngle drop of it added to tlie Neutral 
lolutions of vitriolated falta, as the Glauber*a 
fak, vitritdated tartar, vitriolic ammoniac, ^ 

alum, Epfum fait, fclenitc, occafioned imme- 
diately a precipitation} from whence it appears 
to be the nicell tell to difeover the vitriolic 
acid. By it the marine add may alfo be eafily 
freed from any mixture of vitriolic add, by 
means of this calx of ponderous eaith, 

Chemistry, n° X049, 

Vnr. Vitriolated magnelia. 

This earthy neimal fait is called by the Eng- 
lllh Bpfom Jah ; Sd by the French, 

and alfo^/f/ Je de /rl iimtrf jA 

ctiihatitqtu amtr^ Jcc. Thcie various names arc 
given to it, cither on account of its properties, 
it being a very mild purgative} or from the place* 
where it is found, bchdes many others, as in the 
waters of Egra, of Creutzbourg, Oberneiital, 

Umca, It has alfo been found native, mix- 

ed wdth common fait and coaly matter, germi- 
nating on fome free Hones in coal mines, iicc 
Klr^an^ s Miner ido^y^ p, 1B3, 

1. It has a very bitter taHe. 

2. It is fohible LU one part and a half of Its w^eight 
of coldw'ater; but in hot water, a given weight 
of it difTolves the double of this fait. 

3. It eiflorefees when expofed to a dry atmo- 
fphere, and is reduced to a white powder- 

4. Expofed to the lire, it lofes the water of its 
cryftailifation,and is red need into a friable mats. 

5. This earthy fait is decompofed by lixed ami 
volatile alkalies, 

6- Lime-water precipitates the magnefia from it* 
folution, the calcareous earth of lime-ivater 
combining itfelf with the vitriolic add, and 
forming a felenite. N. B By this tdl the 
vitriolated magndia h eafily dillingui filed from ' 
the vitriolated mineral alkali or Glauber’s fait 
which it refemhies. 

7- But crude chalk, or aerated calcareous eai th, 
has not fucH an effedf in the fame cafe ; which 
fliows how much the efficacy of this I ubftance, 
viz. the calcareous earth, ia dirninlfhed meiely 
by its union wnth the aerial add- 

S. When urged by the flame with the blow-pipe* 
it froths } and may be melted by bdng re- 
peatedly urged with that inft rumen t. 

9. With borax it effervefees, and alfo when 
burned w'ith the microcofmic falt. 

10- According to Bergman, too weight of thii 
fait contains only 19 parts of pure magndia^ 

33 of vitriolic acid : and 48 of water. But 
II. According to Kirwan, 100 parts of it con- | 

tain about 24 of real vitrioliq add, 1 9 of mag* 
nefian earth, and 57 of water. ! 

IX, Nitrated magnefia ; nitrous Epfom fait. 

This earthy fait is ufuaily found together with 1 

nitre. It Is a combination of the nitrous acid 
with the magnefian earth. ^ 

I . It has an acrid tafle, very bitter- | 

2- Attraifta the moiftnre from the atmofpherc, j 

and deliquefeea. , 

3. Ii very folublc in %vater> ) 

4. Ts j 
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4- Is eafily clecompofable by fire, 
j. The ponderous and calcareous earths decom- 
pofe It/ and alfo the alkalies. 

6. On being urged by the blow*pipCj it fvvells 
up with fome noife, but does not detonate. 

7. If faturated folutions of nitrous felenite and 
of this fait be mixed, a precipitate will appear ; 
but, 

8. Neither vitriolic acid, nor mild magnefia, will 
o ccafion any turbidnefs in its folution. 

<). One hundred parts of this fait contain about 
36 of real nitrous acid, 27 of magnefian earth, 
and 37 of water. 

It exiftfl in old mortar, and is found alfo in 
the mother liquor of nitre. As lime-water de- 
co mpofes it, M. de Morveau has indicated the 
life of this procefs, not only to complete its an- 
alyfis ; but alfo to feparate, in large quantities, 
and at a very cheap rate, the magnefian from the 
calcareous earth, as M. Mongeii relates upon 
this fubje£l. 

X. Muriatic magnefia* Magnejia faikd. 

This earthy fait is a combination of magnefiau 
earth with the rmuiatic acid. According to 
Bergman, it is found in the Tea in greater plenty 
than any other fait except the fea-falt. 

1 . It has a very bitter talte : and being always 
mixed in the fca- water, it is the principal can fc 
of its bitteruefs. 

2. It is very deliquefcent, and folublc in a fmall 
quantity of water. 

3. All the alkalies, even the ctullic volatile al- 
kali and lime, decompofe it by precipitating 
its bafis- 

4. The vitriolic, nitrous, and boracic acids ex- 
pel the murbtic acid from the bafe of this neu- 
tral fait. 

3, Its folution docs not trouble that of nitrous 
or marine felenite ; but, 

6, It caufea a cloud in the nitrous folution of 
hiver. 

7, Tlie vitriolic acid throws down no virible pi*e- 
cipitate from the folution of this neutral fait, 

8, It lofcs its acid in a red heat. 

XI. Aerated magnelia. 

Common magnefia, with an excefs of aerial acid, 
is a true neutral fait, like the aerated fde- 
nite of p. 96. coL. i. and becomes foluble in cold 
water. Other wife it h fcarce foluble at all 5 and 
is then clafied among the earths. 

This neutral fait is deeompo fable by fire, by 
which its water and its acid are expelled j and it 
may become phofpkoric. 

When urged by fire, it agglutinates a little : and 
fome pretended that it melts. But it muH be 
ill an impure date to vitrify at all. 

The three mineral acids, and the alkalies, difTolve 
this fait with efiervefcence, by expelling the ae- 
rial acid- 

XII. Argillaceous earth combined with vitriolic acid. 
The kind, See Alum> and Chemistry- 
fnJex. 

a. With a fmall quantity of clay > native or plu- 
mofe alum. 

It is found on decayed alum ores in very fmall 
VolXIL Parti. 
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quantities ; and tliereforc, throilgll ignoHrscff 
the alabafirites and fdeiiitcs, both of which arc 
found among mofl of the alum Hates, are often 
fnbdituted in its ftead, as is alfo fometimes the 
aibeflus, notwithflanding the great dificreiice there 
is between the alum and thefe both in regard 
to their ufes and effects. 

With a greater quantity of pure clay j white alum 
ore. 



I , Indurated pale-red alum oi'e, afumittU 

It is employed at Lumini, not 
far from Civita Vecchia in Indy, to make the 
pale*rcd alum called roch a/um. This is, of 
all alum ores, the molt free from iron ; ami 
the. reddilh earth which can be precipitated 
from it, does not fhow the Icaft marks of any 
metallic fubfiance. 

€, With a very large quantity of martial clay, 
which like wife contains an inflammable fiih- 
ftance : Common alum ore. This is com- 
monly indurated and flaty, and is therefore 
generally called aJuinJIate^ 

It is found, 

I. With parallel plates, having a dull furfacd ^ 
from Andrarum in the province of Skone, 
Humicberg and Billingen in the province of 
Weftergottland, Rodoen iii the province of 
Jemtland, and the ifland of Oeiand, &c. In 
Bngland, the great alum works at Whitby 
in Yorkfhire are of this kind. 

Undulated and wedge like, with a Ihining 
furface. This at the firll fight refembles pit* 
coal j it is found in great abundance in the 
parifli of Nas in Jemtland. 

XIII- Argillaceous earth faturated with muriatic acid, 
Ar^i/!a 

Profedbr Bergman fays, that the combinations 
of the argillaceous earth with the nitrous, muria- 
tic, and aerial acids, had not yet been found na- 
turally formed as far as he knew. But Dr Wi- 
thering affirms, that he found the muriitic argil 
to ex lit in a confiderable quantity, in the Nevil 
Ho!t water, when he analyfed that mineral w'ater 
about ^he year 1777: and he adds, that it is pro* 
bably contained alfo in the Ball yea flic water in 
Ireland. 

XIV, Argillaceous earth mixed with volatile alkali. 

[Although tliis mixture is by no means a neu- 
nal fa t, this feems to be the place to treat of it 
according to the order of faiine fubftances adopt- 
ed ill this at tide,] 

The greatell part of the clays contain a vo'a- 
latile alkali, which difcovers itfelf in the diiUlla- 
tion of the fpirit of fea-falt, &c. 


Order V. MEr.vLLicSiu.Ts. 

The native Mts belonging to this divifion may be 
diftinguifhed by the phlogiilicated alkali, which preci- 
pitates them all. The few which have fahne pro- 
perties, according to the definition of falts formerly 
given, lhall be mentioned here ; referring the reft to 
the mineralifed metals ; as the luna corneay the falinc 
quicklUver or muriatic mercury, See, 
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I, Vitriol of copper; blue vitrioL Vurhlum n^tncru^ 
feu cyprhrn^. 

This neiitrail metallic fait is a comblnatimi oF 
the vitriolic acid with copper, and is found in all 
^^atirs^ as they are called. Its colour is a 
deep bine ; and being long expofed to the avr, it 
degenerates into a rufly yellow blue. Urged by 
the flame of the blow-pipe on ^ piece of charcoal* 
it froths at 6rll with noife, giving a green flame, 
and the metallic particles are often reduced to a 
Alining globule of copper, leaving an irregularly 
figured icoria. Bat with borax the fcoria is 
dilToIvcd, and forms a green glafs. 

This fait rare’y occurs cry £1: alii fed ; but is often 
found naturally diffolved in water in Hungary, 
Sweden, and Ireland : from this water a blue vi* 
triol is generally prepared* Thefc natural wa- 
ters are calVd ttmeniaiory or cement ing ones. Ac- 
cording to Monet, this concrete fait, when found 
naturally formed, only proceeds from the evapo- 
ration of filch waters. It is alfo occafionaily ex- 
frafbed from fulphurated copper ores after torre- 
See QHKmyrKY-InJex^ at FitrhL 

IL Muriatic copper, or marine fait of copper. Cuprum 
fa/itum. 

This fait has been found in Saxony, in the mine 
of Jolingeorgeuitadt. J* It is of a grcenifli 
colour, and foliated texture. 2. It is moderate- 
ly hard. 3. Sometimes it is tranfparent and cry- 
ilallifed. 

It has been taken for a kind of mica : but Pro- 
feflbr Bergman found it to conhfl of copper 
and marine acid, with a little argillaceous earth. 

Another fpecimen of a purer fort was depofited 
in the mufeum of Upfal. This is of a bluifli 
green colour* and friable. It effervefeed with ni- 
trous acid, to which it gave a green colour: and 
by adding a proper folution of lllver, a luna cor* 
flea was formed, by wliich the prefence of the 
muriatic acid was afcci tained. [Kir^un and Berg- 
man ) 

III. Martial vitriol; vitriol of iron. Common green 
vitriol or copperas. 

This is the common green vitriol, which is na- 
tumlly found diffolved in w^ater, and is produced 
in abundance by decayed or calcined marca files. 

This metallic neutral fait refults from the com- 
bination of the vitriolic acid with iron. 

1. It is of a grcenifli colour when perfe6:ly and 
recently cryilallifed ; but, 

2. Effiorefccs by being expoffd to the air, be- 
comes yellowifli, and is covered with a kind of 
Tuft. Sometimes it becomes white by long 
landing, 

5, It requires fix times its weight of water, in 
the temperature of 60 degrees, to. be diflblvcd, 

4. It has an aflringent, harfli, and acidulous taftc. 
Expo fed to a moderate heat, even to that of 
the funfliine, it falls into a ycllowifh powder; 
but, 

6. On being expofed to a fudden heat, it melts ; 
and on coplifig> aiTumes a whitifli brovvn colour. 
When flrongly urged by fire, it lofea its acid, 
becomes bifu dark red colour, and is then call- 
ed aolcoi/farj a powder which is employed in 
jiolifliing metal Sj and to which our artiils have 
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applied the improper name of crocus mnriisf Mttaith 
though this name only belongs to the ycUow 
preparations of the iron.calces, ufed in plmr- Salts. 
macy and in enamdling, &c. * 

8. Pure fixed alkali precipitates the iron from its 
folution in deep green flakes ; the mild alkali, 
in a grecnifli white colour ; pure volatile alka- 
li, in fo deep a green, that it appears black ; 
but the mild volatile alkali precipitates it in a 
greyilh-green colour. 

9. All vegetable aftringents, as the tinfture of tea, 
quinquina, gales, &c. precipitate the iron in a 
black colour : hence they arc ufed as teRs 
to difeover its prefence in chemical analyfes ; 
and it is from this black precipitate that the 
common writing ink is made, being diluted 
in water, and there fufp ended by the Arabic or 
Senegal gums, 

10. One hundred parts of this fait, recently cry- 
ftallifed, contain 20 of real vitriolic acid, 25 
of iron, and 55 of water. 

1 1. Its acid is known by this, that its folu- 
tion mixes without turbidity with the folntions 
of other faks that contain vitriolic acid ; as 
Epfom, fdenite, vitriolated tartar. See, 

12. And the bafis of this metallic fait is known 
by the black colour produced by the folution 
of vegetable aRringents. 

13. On being urged by the flame thrown by the 
blow-pipe, it offers the fame phenomena as the 
vitriol of copper, except that it does not colour 
the flame. 

Green vitriol is frequently found native, ci- 
ther in coal mines or in the cavities of pynta- 
ceous mines, or adhering to their fcaffolds in u 
ftaladitical form. It is found alfo in fmall 
round Rones, called in^-Jionei^ of a white, red, 
grey, yellow, or black colour, which areahnoil 
foluble in water, and contain a portion of copper 
and zinc. Alfo fometimes in form of fchiiluis 
or flaty pyritaceous Rones. But the greatefl 
part of that in ufe is prepared by art, from tlie 
martial pyrites or mundic. See Chemistry, 

619. 

IV. Aerated iron. Ferrum aeratim^ 

This metallic fait is a combination of the ae- 
rial acid with iron ; is found in the light 
chalybeate Vr^aters, where it is difl'olved by an ex- 
cefs of this acid. 

Mr Eane was the firR who difeovered in Eng- 
land the adion of the aerial acid on iron, when 
the water is impregnated with that menRruum. 

The late M. Rouelle demon Rrated the fame 
plienomenon in France upon this and other me- 
tals. B ut Pi ofcfTor Bergman fee ms to have pre- 
ceded them both nearly about the fame rime, 
though neither had any knowledge of each other's 
difeoveries. 

The great volatility of this acid is the caufe why 
this neutral fait is not often found. For the 
mere evaporation of the ferruginous mineral wa- 
ters, in order to analyfc them, is fufiicient to let 
loofe the aerial acid ; fo that the iron which was 
there diflblvcd by its power falls down to the 
bottom in the form of a light ore, which amouuts 
to nearly of the weight of the water; and 

when 
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uKen frefli retains fo itmch phlogiflon as to obey 
tht magnet, as Bergman fays. 
j V* Vitriol of cobaltf or vitriolated cobalt. 

This metallic fait refults from the combination of 
the vitriolic acid with cobalt. 

1, When fotmd native, it is always in an eiHo- 
refeent llate; whence k arifes that, in this 
cafe, 

2. Its colour is grecnilh, mixed with a grey tint; 
but, 

3* It is of a rofy colour when artificially made; 

4. EfHorefees when expofed to the adion of the 
atmofphere ; and, 

5. Takes then a grceniih colour mixed with a 
pale purple j or a Lilias colour^ as the French 
call it* 

6. It is difficultly fohible in water ; and, 

7. Its fo hit ion is of a red colour. 

S' The phlogillicated alkali precipitates the co- 
balt from the folution of this fait, which with 
borax gives an azure glafs. 

By the above qualities, chiefly the rofy co- 
lour of the folution of this neutral fait, its ba- 
fis :s fufilciently difiinguilhed. As to its add, 
it is eafily known by the fame t efts as thofe of 
the preceding vitriols* 

It is laid to be found native in fmall pieces, 
mixed with a green iflt effiorefcence in cobalt 
mines, and Mongt^,^ 

VIh Vitriol of zinc, vitriolated zinc, or white vitriol. 
This neutral metallic fait refults from the combina- 
tion of vitriolic acid with zinc* 
j. Its colour is white. It, 

2. Requires little more than twice its weight of 
water to difTolve it in the temperature of 60 
degrees of Fahrenheit's thermometer, andde- 
pofits a greyifti yellow powder, 

3. its fpecific gravity is 2000. 

4. Its tafteis very ftyptic. 

5. It mixes uniformly with vitriolic neutral falts. 

6. Precipitates nitrous or marine felenites from 
their folutions, by which its add is afeer- 
tained. 

7. It is precipi table in a whkifli powder by al- 
kalies and earths ; but, 

B, Neither iron, copper, nor zinc, precipitate it; 
by which circumftance its bafis 15 fuffidcntly 
indicated. 

9. If it contains any other metallic principle, 
this may be predpitated by adding more zinc 
to the folution ; excepting iron, which will 
of itfelf precipitate by expofure to the air or 
boiling in an open vefteh ^ 

10. One hundred parts of this metallic fait con- 
tain 22 of vitriolic acid, 20 of zinc, and 

of water. 

1 1 . Urged by fire, it lofes a good part of its acid. 

12. Treated with the blow-pipe, it exhibits nearly 
the fame phenomena as other metallic vitriols ; 
except only that the dame is brilliant when 
the zinc is reduced, and gives out white floes 
called fio^ers of sdne 

This neutral metallic fait is fometimea found 
native, mixed with vitriol of iron, and m the 
form of white hairy cryftalsj or in a ftalac- 
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titical form in the mines of Hungary, or 
as an efHorefcence on ores of zinc. It is alfo 
found diftblved in mineral waters, and gene- 
rally with fome proportion of vitriols of iron 
and copper. Bergman fays, it is fometimes 
produced by the decompofitlon of pfeudoga- 
I^cna, or black-jack ; but this rarely happens, 
becaufe this fubftance does not readily decom- 
pofe fpontaneoiifiy. 

But that in common ufe is moftly prepared 
at Goflaar, from an ore which contains zme^ 
copper, and lead, mineralifed by fulphur and 
a little Iron. The copper is firll feparated as 
much as poffible : the remainder after tor re- 
faction and diftiilation is throivii red-hot into 
vvatcr and lixiviated. It is never free fiom 
iron. ( Kir^oanj Monger . ) 

VII. Vitriolated nickel, or vitriol of nickel 

This neutral metaliie fait refults from the com- 
bination of the vitriolic acid with nickel, Itex- 
ifts fometimes in confequence of the decompofi- 
lion of the fulphureous ores of this f^imetal* 
It is found native, efilorefeing on K upfer- nickel ; 
and generally mixed with vitriol of iron. — It is 
of a green colour, as well as its folution. It is 
precipitated by zinc; but when joined with iron, 
this laft is not precipitated by the fame. 

Its origin is perhaps owing to the decompofition 
of the pyritaceous and fulphureous ore of Kupfer- 
nickel, mentioned by Walleriiis. This ore con- 
tains a great quantity of arfenic and fulphur, as 
well as cobalt, nickel, and iron. And if k comes 
to be decompofed in the bowels of the earth, it 
is natural to expeiS: that the vitriolic acid of the 
fulphur will attack the nickel and the iron, with 
which it will form neutral metallic falts 
Kir^^oan)^ 

VIII. Muriatic manganefe. Manganftum faUtum* 

M. Hielm is the only perfon ivho has as yet 
found this middle fait in fome mineral waters of 
Sweden. It is compofed by the combination of 
the reguluR of Manganefe with muriatic acid. 

T. It is precipitated of a whitifti yellow colour, 
by the Prtiftian (phlogifticated) alkali ; and of a 
brownifh yellow, by the mineral alkali. 2. It 
does not cryftallife in any diftintl form. 3. It 
abllrads the moifture of the air. 4. To obtain 
its bafis free from iron, it muft be precipitated 
by the mineral alkali; redifToWed in nitrous acid; 
then calcined until this acid is expdled ; and the 
refiduum is to be treated with diftilled vinegar, 
which will then take up only the manganefe, 
i^Kir^anC) 
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OrderVI. Triple Salts. 

The neutral falts hitherto enumerated are fuch as 
are compofed of two ingredients only ; but fometimes 
three or more are fo united as not to be feparated by 
cryftallization. The vitriols that we are acquainted 
with are hardly ever pure ; and two or three of them 
fometimes are joined together. 

Sometimes like wife it happens that neutral falts join 
earthy falts, and earthy lalts metallic ones. Bergman 
generally diftinguiftiee compound falts aecordiug to 
N 2 the 
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TripU the number of tbelr principles, whether the fame acid 
Neutral joined to fevetal bafea, or the fame bafe to diffc' 

, rent acids l or, laldy^ whether feveral menhrua and 
feveral bafes are joined together. Hence arife faks 
triple, quadruple, See. which the diligence of after- 
times mud iUuhrate. The moil remaikable examples 
of triple and quadruple native falls which have yet 
occurred are, 

L Mineral alkali, with a fmall quantity of calcareous 
earth. fi/is comimjnhw Aphronitrum. 

This is fo flrongly united w'ith the calcareous 
earth, that the latter enters wdth it into the very 
cryifab of the fak : though by repeated folutions 
the earth is by degrees fe para ted from it, and 
falls to the bottom after every folution. 

It grows in form of white froll on walls, and 
under vaults ; and in places w'here it cannot be 
wafhed away by the rain. 

Kence it would appear, that this is not only a 
triplet but a jnnitipk hdt ; as thefe pieces of old 
mortar covered with this v^hite frolt, on ancient 
walls, are the very fame from which the faltpcire^ 
makers extract the mother -water of nitre, after 
mixing therewith the vegetable adics, to funufli 
the alkaline bafe to it. M. Fourcroy fays in his 
feventeenth Ledturc, that this mother-water con- 
tains not only nitre, but five other kinds of fait, 
vi/.. the marine faltj nitrous magneftaj cakanons 
n '/rff magn^a mt rates, and caix Jhfta ; to wdrich 
the ciiemitls of Dijon add the digejk^e fait nf Syl- 
^msf and in fome cafes various vitfioh wttli alia- 
Ime or earthy hafes. 

When it contains any confidtrable quantity of 
the calcareous earth, its cry Hals become rhom- 
boidal, a figure which the calcareous earth often 
alTumes in Ihooting into cryllah ; but when It is 
purer, the cry^ftals fhoot into a prifmatic figure. 
This is a circumftance which necdfarily mull con- 
fufe thofe who know the falls only by their 
figure j and Ihows, at the fame time, how little 
certainty fuch external marks afford in a true 
difUndion of things. 

This fait is very often confounded with the 
Jal mlrahik Glaubers* 

II, Common fait with magnefia ; or muriatic mineral 
alkali contaminated by muriatic magnefia. 

This is a compound of the comnicm fait with 
muriatic magnefia ; and by the exprtflion eania- 
mnated (itiqmnatum) of profeifor Bergman, vve 
may fuppofe that the magnefian fait is not inti- 
mately united to the alkaline bafe. 

This triple fait is very deliquefeent ; a quality 
it owes to its integrant part the muriatic magne- 
fia, (P‘ 97* cob 1.) For the pure muriatic alkali 
does not ddiquefce : but this degree of purity is 
fddom found, eveu in the native foflil or fal gem, 
tp. 93- cob 2*) In general ak the earthy marine 
f^alts are very deliquefcent, as the muriatic chalk, 
the muriatic barytes, and the muriatic magnefia. 
Bergman, Macquer, and Mongese,^ 

HI, Mineral alkali with fuccinous acid and pliloglftoiu 
llih fubfiance wdll be afterwards mentioned among 
the vijlammahles . 

IV, Vitriolated magnefia with vitriol of iron. Epfom 
Lit cantamioated with copperas. 
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Found in fome mineral waters, according to Mr Mo* 
net, ^Ys'eatlj'e on Mineral W aters ) . 

V. Native-alum contaminated by copperas. Vitriola- _ 

ted argil with vitriol of iron. 

Found in the aluminous fchiilus. It fometimea 
efflovefees in a feathery form. Perhaps this Is 
the phtmofe ahm of the ancients. 

VI. Native alum, contaminated by fulphur. 

At tlie places about Wedneibury and Billion, in 

Stafford 111 I re, where the coal pits arc on fire, 
this fub fiance fubllmes to t!ic furface ; and may 
be coUetted, in coniidcrabLe qaaiuity, during 
dry or frolly weather. 

A fimilar compomid fubftance fublimes at the 
Solfateira near Naples. 

VI L Native alum contaminated by vitriolated cobalt* 

In the mints of Herregrund and Idria this fait 
may he feen ^looting out into long Header fi- 
laments* Perhaps this is the irklnUs of the 
Greeks. 

1, Difiblvcd in water, it immediately betrays 
the pre fence of vitriolic acid upon the ad- 
dition of terra podcrofa falita [^mui iatic acid 
faturated with heavy cai th)* 

2. By the addition of phlogifiicated alkali, a 
precipitate of cobalt is thrown down, which 
makes blue glafs with borax or microcofmio 
fait. ( Berg, ^ctag.) 

Vlil- Vitriol of copper with i^on. 

This fait is of a biuiih green colour. It is the 
^itriolum ferreo^uprtmn cyaneum of Dinnoeus* Its 
colour varies, being fometlmes more or Icfs green, 
and fometimes more or lefs blue. It is found at 
Saltzberg and at Falbun, This vitriol is called 
^itfwl of Hungary, becaufe it is found in the 
Hungarian mines is of this kind. (Monger*) 

IX. Vitriol of copper, iron, and zinc. 

'riiis is the ^itriolmn ferreo %luceo cupream cyamum 
of Linnaeus. Its colour is of a blue inclin- 
ing to green. If rubbed on a polifhcd furface of 
iron, the copper is not precipitated thereby, as^ 
it happens to the blue vitriol ; which Ihows that 
the vitriolic acid is perfectly faturated in this fait 
by the three metallic Ijafes. 

X- Vitriol of copper and zinc- 

Thls is the blue vitriol from Gofiar, According 
to Mongex it is the nsluialum zmeeQ^upreum c^ru^ 
ieum of Linn XUS. 

XI. Vitriol of iron and zinc. 

This is the green vitriol from Goflar in the 
Hartz. According to Mo ngez, this is the nnlrl^ 
olum %mmftrrtim mruk of Limvxus, 105. 6. its 
colour is a pale-green call, 

XI L Vitriol of iron and tiickcL 

This fait is of a deep-green colour, and is con., 
tained in the ochre, or decayed parts, of the nic- 
kel, at the cobalt- mines of Dos, in the province 
of Helfinglaad. 


Class IIL Mineral INFLAMMABLE Sub- 
stances* 


To this clafs belong all thofe fubterraneous bod left 
that are diffoluble In oils, but not in water, which they 

S 
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Inflam- repel ; tliat catcli flame in ilie fire f and that are ckc« 

niahkfl. 

jg dliEcult to determine what conllitutes the dif- 
ference between the purer forts of this cbfjj fince they 
all mull be tried by fire. In which they all yield the 
fame product ; but thofe which in the hre fhow their 
difierenccs by contcuniog different fubftances, arc here 
coiilidered as bcinjr mixed with heter«genemis bodies ; 
tiiat fmall quantity of canhy fubflatirej which all phlo- 
gilia leave behiuu in the lire, is, how ever, not attend- 
ed to. 

1* 1 tiflainmablc air ; fire dampi 

Tills aenfoim fnbdancc is eafily known by its 
property of inflaming when mixed with twice or 
thrice its bulk of tommon atmofpheiic air ; and 
it is afferted to be the real plilogiffon almofi pure. 
See A £ R o L o G Y - 7 ?/ ikx , and In ft . iM aia ulu Au , 

It admits confiderable varieties, acording to the 
nature of the fubllaucea from which it U pro- 
duced, and often gives oiffcrciu refiduums upon 
combniUon, feme of vvhich are of the acid kind. 
11 it is produced from charcoal, it yields aerial 
acid or fixed air : from lolutions of metallic fub- 
Ihinces in the vitriolic, lutrous, or marine acids, 
it yields tliefe refpedlive acids, as M. Lavoider 
afferts. 

^ther, converted into vapour in a vacuum, gives 
a permanent daiUc vapoiii, which is inflam- 
niable. The atmofphere, which floats round the 
fraxinella, is inflammable from the admixture 
of its vapours, which ft cm to be of the nature of 
an eiTential oil i fo that on approaching tlie fiame 
of a candle under this plant, in hot weather, it 
takes fire in an initant ; although the eflential oil, 
cxiradled from this plant by diffiJlation, is not in- 
flammable on account of the^ watery particles 
mixed with it, as M. Bomare afferts. 

Mr Scheele is of opinion, that every inflamma- 
ble air is compoftd of a very fubtile oil. I’his 
coincides wdth the idea entertained by c hem ills of 
their phlogiiton j and is confirmed by the fa£t, 
of its being naturally found in thofe fp rings from 
whence iiTues petrol, whofe exhalations are very 
inflammable. 

The reiiduum, which remains in the atmofphere 
after the combuftion of inflammable air, is ex- 
tremely noxious to animals. Do£lor Prieitley 
takes it to be a combination of phlogillon w'lth 
pure air, and on this ageount calls it 
ud air. But M. Lavoilkr, on the contrary, 
confldersk to be a primitive fub fiance of an un- 
changeable nature, and gives it the fingular name 
of aimofphcrtc mephiih* 

IL Hepatic air. 

This air feems to confift of fulphur, held in fo- 
lutlon in vitriolic or marine air. It is inflam- 
mable when mixed with three quarters of its 
bulk of common air. Nitre will take up about 
half the bulk of this air j. and w hen faturated 


with itj wdl turn filver black ; fcut if ftrong de- 
phlogifticated nitrous add he dropped into this 
water, the fulphur will he precipitated. 

One hundred cubic inches of this air may hold 
eight grama of fulphur in folution in the tern* 
perature of 6o^ ; and more, if hotter, 
Atmorphcric air alfo decompofes hepatic air. 

It is found in many mineral waters, and par- 
ticularly in the hot baths of Ajx-la-Chapel]e. 
The caufe and manner of their containing fulphur^ 
which was long a problem, has at hill been hap- 
pily explained by Mr Bergman* 

It plentifully occurs in the neighbourhood of volca- 
noes and in feveral mines. 

Hepatic air is eaiily obtained by art, from all 
forts of liver of fulphur, whether the bafe be an 
alkali, an earth, or a metal, if any acid is poured 
upon it ; and the better, if ufe be made of the 
marine acidjbecaiife it contains phlogillon enongh^ 
and does not lo flrongly attract that of the hepar 
Julphurh* For this reafpn the nitrous acid is not 
flt for this procefs, as it combines it felt’ wdth the 
pblogiflon, and produces nitrous air, It may 
alfo be produced, by diflilling a mixture of ful- 
pbur and pow'dcred charcoal, or of fulphur and 
oil, &c. Sec the dctatchcd anlclc Alr^ 

and Aerology Andex* 

III. Piilogiflon combined with aerial acid ; black 

had, or wadd. FkunbagQ^ See the detached article 

It is found, 

a. Of a fl cel-grained and dull texture. It is na^- 
tu rally black, but when rubbed it gives a dark 
lead colour. 

h.Oi a line fcaly and coarfe-grained texture 5, 
Goarlc black lead. 

IV. Mineral tallow. 3 ernm miner ah. 

This ivas found in the fea on the coafts of Fin- 
land in the year 1736. Its^ fpecifle gravity 
is 0-770 5 whereas that of tallow is 0.969. It 
bums with a blue flame, and a fmell of greafcj,, 
leaving a black vifeid matter, which is with more 
diffic u 1 ty CO n Fu m e d. 

It is foluble ill fplrit of wine only when tarta- 
rifed ; and cv^ii then leaves an infoluble refi- 
duum j but expreffed oik diffoive it when boil- 
ing. 

It is alfo found in fome rocky parts of Perfia^ 
but feems mixed with petrol, and is there called 
jehehmnaad^ iJnnpeUy kodnil. 

Dr Herman of Strafburg mentions a fpring in the 
neighbourhood of that city, which contains a 
fubllance of this fort diffufed througji it, which, 
feparates on ebulhtion, and may then be col- 
Icdled . { Kh n ) . 

V^. Ambergris. Amhra ^rtfeu. 

It is commonly fuppofed to belong to the mi- 
neral kingdom, although it is faid to have doubt- 
ful of iu origin (a). 

It 


1 01 

Ififlam- 

mvbjes. 


(a) Ambergris, according to the aflertion of M. Aubkl (in his Hyioirc de la Guiane)^ is nothing more 
than the juke of a tree infpiflated by evaporation into a concrete fomi* ThU tree grows in Guyana, and k.. 

called 
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if. It has an agfeeatk ftnellj chiefly when burnt : 
Is confumed in an open fire : 

Softens in a flight degree of warmth, fo ag 
to Hick to the teeth like pitch, 
r/* It is of a black or grey colour ; and of a dull 
or fine grained texture (b). 

The grey Is reckoned the be ft, and is fold very 
dear. This drug is brought to Europe from the 
Indies* It is employed in medicine ; and alfo as 
a perfume (c)* 

L Amber* Amhra Jia^a^ fuccmmu^ ehSlrim^ Lat, 
French* Germ, 

This fubftance is dug out of the earth, and found 
on the fea-coafts* According to the experi- 
ments of M. Bourdclin, it con fills of an in- 
flammable fubilance^ united with the acid of 
common fait, which feerns to have given it its 
hardnefs. 
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It is fiippofcd to be of vegetable origin, fmee it iufi am- 
is fa id to be found together with w'ood in the 
earth. 

By diftlilation It yields water, oil, and a volatile 
acid fait, which the above mentioned author 
has thought to be the acid of common fait 
united with a fmall portion of phlogifton. 

Infeds, filh, and vegetables, are often found In- 
cluded in it, which teftify its having once been 
liquid. 

It is more tranfparent than moft of the other 
bitumens j and Is doubtlefs the fubflance which 
firft gave rife to eleUAcal expcrlrntnis (^on account 
of the power it pofTefles of attracting little bits 
of ftraw, or of other light fubftances, when rub- 
bed)*^ 

Its varieties are reckoned from its colour and 
tranfparency. It is found, 

A. 


called cuma^ but has not been inveftigated by other botanifls. When fome branches are broken by high 
Avlnds, a large quantity of the juice comes out ; and if k chances to have time to dry, various mafles {fome of 
which had been fo large to weigh 1200 pounds and more) are carried into the rivers by heavy rains, and 
through them into the fea : afterwards they are either thrown into the ihore or eaten by fome filh, chiefly 
the fpennacetl whale, known by the name of Phyfeier-macrac€phahn among Ichthyologifts. This kind of 
IV hale is very greedy of this giim-refin, and fwallows fuch large quantities when they meet with It, that they 
generally become fick j fo that thofe employed in the fifhety of thefe whales, always expedl to find fome 
amber mixed with the excrements and remains of other food in the bowels of thofe whales w'ho are lean. 
Various authors, among whom is Father Santos in his Kihhpia Ormitaih-^ who travelled to various places of 
the African coafl, and Bomarc, fay, that fome fpecies of birds arc fond of eating this fiibltancc as well 
ss the whales and other fifties. This accounts very well for the claws, beaks, bones, and feathers of 

birds, parts of vegetables, fhells, and bones of fifh, and particularly for the beaks of the cuttle fiih or Jtpia 
G 8 Qped\a^ that are fometimes found in the mafs of this fubllance. Dr Swediar, however, attended only to thefe 
laft, though he had mentioned alfo the other fub fiances ki his paper inferted In the Pliilofophical Tranfac- 
tions for 17S3 ; wherein he attempts to eftablifti an opinion, that the amber is nothing elfe but a pre- 
ter naturally hardened dung, or feces, of the phyfeter whale. Dr Withering and Mr Kir wan have embraced 
this notion ; as did alfo, inadvertently, the editors of this Work* Sec AMBEaGais. 

(b) Mr Aublet brought fpecimeiis of this gum-refin, which he coUe6;ed on the fpot, from the cuma 
tree at Gu lane* It is of a whitifh- brown colour with a yellowilh ftiade, and melts and burns like wax on 
the fire. The lingularity of this gum-refin is, that it imbibes very ftrongly the fmdl of tlie aromatic fub- 
llances which furround it ; and it is well known that perfumers avail themfelves very confidcrably of this 
advantage* M* Rouelle examined very carefully this fubllance brought over by Mr Aublet, and found that 
it produced the very fame refults as in other good kind of amber, Befides Mr AuUet^s authority, which is 
declfi'^e, as being grounded upon direft proofs of fad, Rumphius, quoted by Bergman, long fince men- 
tioned a tree called Namrmm^ whofe iiifpiflated juice refembles amber It cannot therefore at prefent be 
doubted that the origin of tins plilogiftic fubllance is the vegetable kingdom, although it may be often found 
and reputed as a product of the foflile kind. 

This fuflance being analyfed by Me firs GeofFroy and Newman, quoted by M. Fourcroy, yielded them the 
fame principles as the bitumens ; vix* an acid fplrit, a concrete acid fait, fome oil, and a charry rdlduum ; 
which evidently evinces, that all thefe fat and oily folTile fubHauces have their origin fiom the other two 
kingdoms of nature, 

(c) Ambergris is not only brought from the Eaft Indies, but from the coafls of the Bahama I Hands, Brafil, 

Madagafcar, Africa, China, Japan, the Molucca iflauds, the coails of Coromandel, Sumatra, Bcc. Dr Llppert, 
in a treatife he publlfticd at Vienna la 1782, entitled Min^ra/hy has copied chiefly from Wal- 

Icrius what he afferts of this fnbftance* He affirms that there arc eight kiiowm fpecies of amber ; five of a 
fmgle colour, viz* the white and the black from the ifiand of Nicobar, in the gulph of Bengal, the afb- 
coloiired, the yellow, and ^ the blackifti ; and. two variegated, viz. the grey coloured with black fpecks, and 
the grey with yellow^ fpecks. This laft he after ts to be the moft efteemed cm account of its very fragrant 
fmell, and to come from the South coaft of Africa and Madagafcar, as well as from Sumatra ; and that 
the black dark coloured amber is often found in the bowels of the cetaceous fifties* The fame author adds 
alfo from Wallerlus, that by diftiliing the oil of yellow amber (fuamum) with three pmts and a half of 
fuming nitrous add, a refidmim remains like rofm, which emits a perfedi fmell of mufle ; whence fome 
conclude, that the ambergria belongs to the foftile kind i the contrary, however, is evinced In the preceding 
»otc. 4 
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ji. Opaque. 

a. Brown. 

b. White. 

c. Blacki/h. 

B. Tranfparent. 

a. Coloinlefs. 

b. Yellow. 

The greatcft quantity of European amber is 
found in Pruflia ; but it is, befidcs, colledcd on 
the fea coall of the province of Skone, and at 
Biorko ; in the lake Malaren in the province of 
Upland ; as alfo in France and in Siberia. It is 
chiefly employed in medicine and for making 
varniflies (d). 

VII. Rock-oil. 

This is an inflammable mineral fubflance, or a 
thin bitumen, of a light brown colour, which 
cannot be decompofed ; but is often rendered 
impure by heterogeneous admixtures. By length 
of time it hardens in the open air, and then 
refembles a vegetable refin ; in this Rate it is of a 
black colour, whether pure or mixed with other 
bodies. It is found, 

/I, Liquid. 

1. Naphtha. 

This is of a very fragrant fmell, tranfpa- 
rent, extremely inflammable, and attradls gold. 
It is colle<Sled on the furface of the water in 
fome wells in Perfla. See Naphtha. 

2. Petrol. 

This fmclls like the oil of amber, though 
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more agreeable ; and likewife ver>' readily takes Inflam- 

hre. It is colledled in the fame manner as the "'allies. 

Naphtha from fome wells in Italy. See Pe- 

TROLEUM. 

B. Thick and pitchy; Petroleum tenax. Barba- 
does-tar. 

This refembles foft pitch. 

It is found at the Dead Sea in the Holy 
Land ; in Perfia, in the chinks of rocks, and in 
ftrata of gypfum and limeilone, or floating on 
water ; alfo in Siberia, Germany, and Switzer- 
land, in coal-pits ; and in America : likewife in 
Colebrookdale in England. 

C, E la flic petrol. 

This is a very Angular fofiil, fouud of late in 
England. 

By its colour and confiftency, it exacUy re- 
fembles the Indian-rubber„ or the gum-refin^ 
from the north part of Brafil, called caoutchouc. 

It is of a dark brown colour, alnioll black ; and 
fome is found of a yellowifli brown call, like the 
fame gum-rcTin. 

With refpedl to its clallic coufillcnce, it hard- 
ly can be didingiiiflied from it, except in the co- 
hefion of its particles which is weaker. 

It has the Lme property of rubbing off from 
paper the traces of black-lead pencils. 

It burns likewife w:di a fmoky flame ; and 
alfo melts into a thick oily fluid ; but emits a 
difagreeahle fmell, like the foflilc pitch, or Bar- 
badoes tar. 

It 


Part II. 

Inflam- 

mables. 


(b) Amber, fays M. Fourcroy, is found in fmall detached pieces, for the moll part under coloured fands> 
difperfed in beds of pyritaccoiis earth ; and above it is found wood, charged with ablackifh bituminous matter. 
Hence it is ilrongly fuppofed that it is a refmous fubflance, which has been altered by the vitriolic acid of 
the pyrites, notwithllanding that we know that acids, when concentrated, always blacken and charry rcfiiious 
fubllances. In fiiCl, the chemical analyfis of this fubflance rather confirms that fuppofltion. 

The Angular opinion of Dr Girtanner, about the yellow amber being produced by a kind of ants, may 
be fecn in Journal de Phyftque for March 1786, page 227. Or fee the article Amber in this Dictionary. 

The colour, texture, tranfparency, and opacity of this fubflance, have fhown fome other varieties bdldet 
thefe mentioned in the text. The piincipal ones arc the following ; 

6. The yellow fuccinum, Y 9. The white, 

7. The coloured green or blue by ^ lo. The pale-yellow, 

foreign matter, r j j , citron-yellow, 

8. The veined fuccinum, j — - . 

The golden yellow tranfparent aniber, mentioned in 

and the white opaque was called leucoledrum 


\ 


tranfparent. 


1 2. The deep-red, 
tlie text, is what the ancients ^called 


But we muft be cautious about the value of the fpecimens remarkable for their colour, Aze, tranfparency, 
and the well-preferved infers they contain internally ; Ance there is a probability of deception, feveral per- 
fons poflefling the art of rendering it tranfparent and coloured^ and of loftcning it, fo as to introduce foreign 
fubftanees, 5 cc- into it at pleafure. 

M. Fourcroy fays, that two pieces of this fubflance may be united, by applying them to one another, after 
being wet with oil of tartar and heated. And Wallcrius mentions, that pieces of yellow amber may be 
foftened, formed into one, and even diflblved by means of oil of tut nip-feed, in a gentle heat ; and that 
according to fome authors, it may be rendered pure and tranfparent, by boihng it in rape-feed oil, linfeed oil, 
fait- water, &c. 


Mr Macquer fays, that for the purpofe of making varnifh, this fubflance muft undergo beforehand a pre- 
vious dccompoAtion by torrefaclion, in order to be diflolved by linfeed-oil or cflential oils. See Varnish. 

Befides the making of varniflies, this fubflance was much employed formerly in making various pieces of 
ornament and jewellery. The beft pieces were cut, turned, carved, or plained, to make vafes, heads of 
canes, collars, bracelets, fnuff-boxes, beads, and other toys, fmall fine chella, 5 cc. But after diamonds and 
beautiful hard ftones were brought into ufe, thefe trinkets are little confidered in Europe : neverthelefs, 
they arc flill fciit to PerAa, China, and to. various other cafteni nations, who eftccra them flill as greatt 
cimoAtics. 
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Part ir. 


It 13 found in the fame earthy and llony beds 
as petroh Some fpecimens are of a cylindrical 
form, like bits of thin branches or ftalks of ve^ 
jTc tables, though much move flexible, being per- 
fedtly elaftic* 

M. Magellan obferves, that this rofiil feems to 
favour the opinion of thofe mineralogills, who 
believe that thefe oily combuilibles derive their 
t>jigin from the vegetable kingdom. It feems 
worth trying, whether pieces of afplialtum, bu- 
ried in damp beds of fparry rubbiih, or other kind 
of eailhs, would take the fame elaftic coiififlence* 
But fmee many beds of (hells and other Toflile 
fubftances, both of the vegetable and animal kind, 
as imprelTions of various plants, and the re- 
mains of various quadrupeds, See, have been found 
in different parts of the globe, whofe individual 
fpccies undoubtedly exift: no longer alive unlefs 
in far diftant climates, and in the moft remote 
ODun tries from the fpot where then- ex u via are 
dug out ; why fliould we notallow that this new 
foflil may be the fame original elaflic gum, now 
growing naturally in Brafil, China, and other hot 
climates, only altered in its fmtll, and in the 
tenacity of its particles, by its long depolltion 
during centuries in the bowels of the earth ?” 

This elafttc petrol v/m found in lySy, near 
Caffeltowti, in -the ^county of Derby fhire in Eng- 
land, but in veiy inconliderable quantities. 

D. Hardened rock-oil ; foilile pitch. Fdro/etm m- 
dj^rafum^ Pix ?}wjdcma» 

I, Pure afphaltuni. 

This leaves no afhes or earthy fubflance when 
it is burnt, 

it is a frtmoth, iiard, brittle, inodorous, black 
or brown fubilance. When looked through in 
imall pieces, appears of a deep red colour. It 
fwims in water. 

It breaks with a fmootli fhining furface* — 
Tvicits eailly ; and, when pure, burna without 
leaving any afhea j but if impure, leaves afhes or 
a Hag. 

According to M. Monet, it contains fulphur, 
or at leafl the vitriolic acicb 

It is (lightly and partiHlly acted on by alcohol 
and ajther. 

From this, or the preceding fubftance, it h 
probable the afphaltum was prepared that the 
Egyptians ufed in embalming their dead bodies, 
and which is now called mrjmmia* 

It is found alfo on the fliores of the Red Sea, 
in the Dead Sea, in Germany, and France. — 
( ) 

And it comes like wife from Porto Principe, 
in the iiland of Cuba. (Brtm.) 

It is found alfo in many parts of Chinaj and h 
employed as a coven'ng to (hips by the Arabs 
an d 1 n di a n s, ( P^ourcroy . ) 

3. Impure ; Fix moutana imj^ura. PilTaphaltum- 

This contains a great quantity of earthy mat- 
ter, which is left in the retort after difliha- 
tion, or upon the piece ;of charcoal, if burnt 
in an open fire ; k coheres like a (lag, and ia 
of the colour of black-lead : but in a calcin- 
ing lieat, this catth quickly volatilife 3 , fo that 
the nature of it is not yet known. 

223. 


It is found in MofTgrufvan in Norberg, and 
in Grengierbergct,^ both in the province of Weft- mahle^, 
manknd ; and alfo in other places. 

The plifaphaltum is of a mean conriltencc 
between tlic afphaltum and the common pe- 
troleum. It is the very bitumen vt'hich is colie c- 
ed in Auvergne in France in the well called de 
fa Pegty near Clermont Ferrand. 

VI II . Jet Ga^aSf Sticcinum 

This is a very compact bitumen, harder than afphal- 
tum, always black, and fufceptible of a good po- 
lifh. It becomes electrical when rubbed i attracts 
light bodies like the yellow amber ; and it fvvims 
on water. 

It feems to be nothing elfe than a black am- 
ber, orfuccinum j but fpeciiicaily lighter, on ac- 
count of the greater portion or bitumen that en- 
ters into its compolition. When burned, it 
emits a bituminous fmell. See the article Jet. 

IX. Mineral phlogifton united \vith earths. 

xi. With calcareous earth. 

I. With pure calcaieous earth. This is the fe- 
tid 01" fwine fpar formerly deferibed. 

B. United with calcareous, argillaceous, ponderous, 
and fiUceous earth and vitriolic acid. Eiver- 
llone ; Lapis hepdiicus* 

C. With an argillaceous earth ; Pit or Stone Coah 

1. With a fmall quantity of argillaceous earth 
and vitriolic acid. Li(/mntfjrax* See the ar- 
ticles Coal and Pit- coal. 

This is of a black colour, and of a (hining 
texture : it bums with a flame, and is mo Illy 
con fumed in the fire ; but leaves, however, a 
fmall quantity of a flies. 
a. Solid coal. b. Slaty coal, 

2. Culm coal, called kahn by the Swedes. 

This has a greater quantity of argdlaceotia 
earth and vitriolic acid, and a moderate pro- 
portion of petrol. 

It has the fame appearance with the pre- 
ceding one, though of a more dull texture : it 
burns with a flame; and yet is not confumed* 
but leaves behind a flag of the fame bulk or 
volume as the coal was. 

From England, and among the alum rock 
at Moltorp and Billingen in the province of 
Wcftergottland, 

3. Slate-coal. 

This coal contains alntmlance of argillaceous 
earth. It burns with a flame by itfelf, other- 
wife it looks like other (latcsi 

It is found at Gullerafeu in the parlfh of 
Rettwik, in the province of Dalarne, and alfo 
with the coals at Boferup in Skone. 

This feems to be the fame with the bitiimi^ 
nous fchikiis, already defenbed among the ar- 
gillaceous earths, 

4. Cannel-coal. 

Mr ICirwan hae put together this variety of 
coal with that other called KiilLtmy-coaij ilio* 
they have fomc different properties. 

The cannel coal is of a duB black colour; 
breaks eafily in any direftion ; and, in Its 
fra£lure^ prefents a fmoath conchoidal fuiface, 
if broken tranfverfely. 

It contains aconfiderable quantity of petrol, 

in 
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Inflam- m a Icfs dcnfer ftatc than other coals ; and 

mal>lc€. burns with a bright lively flame, but is very 

apt to fly in pieces in the fire. It is faici, 
however, to be entirely deprived of this pro- 
perty, by being previoufly immerfed in water 
for fome hours. 

Its fpecific gravity is about 1270; and 
being of an uniform hard texture may be 
eafily turned in the lathe, and receive a good 
poliih. 

It is from this kind of coal that fmall vafes, 
as ink-ftands, various trinkets, and other curi- 
ofitics, are made in England, which appear as 
if made of the fineft jet. 

Kilkenny-coal. 

This contains the larged proportion of pe- 
trol or afphahum ; burns with lefs flame and 
fmoke, and more llowly, though intcnfely, 
than the cannel-coal. 

The quantity of earth in this coal docs not 
exceed one twentieth of its weight. Its fpe- 
cilic gravity is about 14CO. It is frequently 
mixed with pyrites. 

It is found in the county of Kilkenny, be- 
longing to the province of Lciniler in Ireland. 
'1 lie quality of this coal burning almod with- 
out Imokc, is mentioned in a proverb by 
which the good qualities of this county are 
exprefl'ed. 

6. Sulphureous coal. 

Tfiis coiilifts of the former kinds of coal, 
mixed with a notable proportion of pyrites: 
hence it is apt to moulder and break when ex- 
pofed to the air. It contains yellow (pots 
that look like metal ; and burns with a ful- 
phuteous fmell, leaving either red afhes, or a 
flag, or both. Water ads upon it, after it 
has mouldered. Its fpecific gravity is = 1500, 
or more. 

Bcfides the above varieties, fchiftus, mica- 
ceous fchidus, and gneifs, are frequently found 
in the neighbourhood of coal-mines, fo pene- 
trated with petrol bitumen as to conditutc 
an inferior fpccies of coal ; but the bitumen 
being burnt, they prefciwe their form, and in 
fome mcafure their hardnefs. Alfo fome grey 
flates, that arc fo foft as to be feraped with the 
nail, and arc greafy to the touch, burn like coal. 

All the differences of coal arife from a mix- 
ture of the varieties already mentioned 5 and 
it is obfervable, that wherever coals cxill, 
flates aie generally found near them. Salt 
or mineral Iprings are alfo often found in their 
neighbourhood. (Kirwar,^) 

7. Bovey coal. Xylanthrax^ 

This is of a brown, or brownifh black co- 
lour, and of a yellow laminar texture. 

The laminse arc frequently flexible when 
Cirfl dug, though generally they harden when 
expofed to the air. 

ft confilfs of wood penetrated with petrol 
or bitumen ; and freqtiently contains pyiites, 
alum, and vitriol. 

Its afhes afford a fmall quantity of fixed al- 
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kali, according to the German chcmifls j but 
according to Mr Mills they contain none. 

By diliillation it yields au ill fmciliug li- 
quor, mixed with a volatile alkali and oil, part 
of which is folnble in fpirit of wine, and pait 
infulible, being of a rriineial nature 

it is found in England, France, Italy, Swif- 
ferland, Germany, Ireland, dec. (A"// lua/i.) 

8. Peat. Geanthrax, 

There are two forts of inflammable fub- 
flances known by this name, viz. 

The firfl of a brown, yallowifli brown, or 
black colour, found in mooriJh grounds j in 
Scotland, Holland, and Germany. When 
frefh, it is of a vifeid confidence, but hardens 
by expofure to the air. It confilts of clay 
mixed with calcareous earth and pyrites ; and 
fometimes contains common fait. While foft, 
it is formed into oblong pieces for fuel, after 
the pyritaceous and flony matters are fepa- 
rated. When diflilled, it affords water, acid, 
oil, and volatile alkali. Its afhes contain a 
fmall proportion of fixed alkali. They arc 
cither white or red, according as it contains 
more or lefs ochre or pyrites. 

The fccond is found near Newbury in 
Berldhire. U contains bait little earth ; but 
conlills chiefly of w'ood, branches, twigs, 
roots of .trees,' w ith leaves, grafs, ILraw', and 
weeds . Kirvjan . ) 

9. Stone- turf. 

Cronlledt has ranged the turf among the 
fofllls of his Appendix ; but as that called in 
England by the name of contains a 

confiderable proportion of peat, it may be men- 
tioned with propriety in this clafs. 

Soon after it is dug out from the ground, 
where it keeps a fc ft confidence, it at tirll har- 
dens ; but afterwards it crumbles by long tx- 
pofure to the air. 

As to the other common turf, it only con- 
fifts of mould interw'oYeii w’ith the roots of 
vegetables ; but when thefe roots are of the 
bulbous kind, or in a large proportion, they 
form the word kind of turf. 

Although it may appear incredible, it is 
neverthelefs a real fad, that in England pit-turf 
is advantagcoufly employed in Lancafliire to 
fmelt the iron-ore of that county. Mr Wil- 
kinfon, brother-in-law to Dr Priellley, and fa- 
mous for his undertakings in the exteufive iron- 
works, perhaps the gveateft in Europe, makes 
ufeof pit-turf in his large fmelting furnaces of 
that province. 

Thosk folfil fubiiances, which furnifli fuel for the 
various purpofes of human life, are diftinguifhed by 
the name of coals^ on account of their being a fuc«e- 
daneum for wood and other vegetable produclions, 
which; when dry or of an oleaginous kind ferve for 
the fame ufes. If thefe vegetable fubftances are de- 
prived of the accefs of air, by covering them after ig- 
nition, the half-confumed remainder, w'hich is of a 
black colour, is called by the name of coal or char^ 
eoal ; and from hence the foffil which affords fuel has 
O alfo 
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Irflara. alfo been caDed by the fame name, though of a very 
mab tea. different nature. 

Pit-coal and earth-coal are fynonymous, and mean 
coals dug out of a pit or from the earth. But the 
lithanthrax denotes Hone-coal, and more properly in- 
dicates the cannel-coal, which has the greateft fimi- 
larity to a llony fubftance, by the dull appearance 
of its fradure and by the uniform texture of its 
pai’ts. 

All thefe coals are in general a bituminous black 
or brown and dark fubftance : for the moft part they 
have a lamellated texture, which breaks eafily, and al- 
ways with a ftiining furface. 

The varieties of pit-coals above-mentioned are the 
moft remarkable, by which they may be diftinguifh- 
ed from one another. But they are far from being 
homogeneous in each kind ; as the accidental quali- 
ties, and the various proportions of their component 
parts, produce a far greater number of properties, 
which renders them more or lefs fit for different pur- 
pofes; though thefe are generally overlooked, and 
confounded with the common one of affording fuel 
for making tire to warm our rooms, or for culinary 

operations. . 

This foflile bitumen, as Fourcroy remarks, being 


A L O G Y. 


Part IT 


healed in conta<fl with a body in combuftion, and a 
free accefs of air, kindles the more ftowly, and with 
more difiiculty, as it is more weighty and compaft. 
When once kindled, it emits a briik and very durable 
heat, and burns for a long time before it is confumed. 
If extinguifhed at a proper time, the remaining cin- 
ders may ferve feveral times for a new firing with 
a finall addition of frefh coals. The matter that is 
burned, and produces the flame, appears vciy denfe, 
as if united to another fubftance which retards its de- 
ftru^tion. Upon burning, it emits a particular ftrong 
fmcll, which is not at all fulphureous when the earth- 
coal is pure, and contains no pyrites. 

When the combuftible, oily, and moft volatile parts, 
contained in the earth-coal, are diflipated and fet on 
fire by the firft application of heat ; if the combuftion 
is ftopped, the bitumen retains only the moft fixed 
and leaft inflammable part of its oil, and is reduced to 
a true charry ftatc, in combination with the earthy 
and fixed bafe. Pit coals in this charry Hate are call- 
ed coaks^ which are capable of exciting the moft in- 
tenfe heat ; and arc employed all over Britain in the 
fmclting of iron, copper, and other metallic ores, to 
the greateft advantage. Sec Coaks, Coal, Coal- 
Exv, and Pit-coal (e). 

X. The 


Inflim- 

maL'.es* 


t Kat. IJyi. 
of the Mi- 
tteral King- 
dom* 


(e) The coahmctals, or ftone ftrata inclofing coals, are very numerous, Mr Williams % gives the following 

general account of ihofe in Scotland. ^ _ .-n- -ii ,i , i 

The fand-ilones. Of thefe there is a great variety, diltinguilhable by colour, texture, and degrees of 
hardnefs, generally difpofed into thick, middling, and thin ftrata. The only fpecies our author ukes notice 
of is the* regular broad-bedded frte-ftone of a laminated texture. This commonly rifes i« thin or middling 
ftrata ; appearing at the edges of a fedion, when broken or cut, to be formed of thin lamina or layers of fand, 
coually laid on the whole breadth of the ftone, and well cemented together. A great deal of both red and 
white ^free-ftone rife in layers of five or fix inches, and fo upwards, with regular ftreaks of a fifth or fixtli 
part of an inch appearing the whole length of the ftone, when the edge of a flab is poliflied, as if fo many 
gentle waves of water had formed the layer. The regularity of the ftnidure of this ftone correfponds exadly 
with the regularity of its layers 5 and our author is of opinion, that the flaggy grey-ftrata of free ftone, with 
many of the black and grey-ftrata of coal metals, the grey flate, as well as many other thin ftrata of the coal 
Bieta's may be ranked with this free ftone for perfed and regular ftratilication. 

Alo*ng with thefe he clalTes fome of the thin argillaceous ftrata. “ Many of the grey regularly ftratified 
mountain limeflones (fays he) are alfo ftreaked or ftriped ; and the ftreaks in thefe appear more confpicuous 
when broken than the ftreaked free ftones. Some of the hard regularly ftratified mountain rocks are alfo ftra- 
tilied • and in all thefe three kinds of ftones, the ftreaks are regularly and exadly parallel to the bed of the ftone.” 
Another remarkable inftance of regularity of ftrata is met with in the grey flaggy ftrata of Caithnefs. — 
Tliroughout all the low country of Caithnefs, a fquare of about 10 or 15 miles, there are bluifti argillaceous 
ftrata, with o-enerally a fmall quantity of lime in the compofition of the ftone, which is indurated to a greater 
degree than°is common to fuch thin ftrata, The ftone is ftrong and tough, every where difpofed in thin 
broad -beded, regular ftrata ; and in feveral parts of the country the flags are fo thin and regular, and arc 
raifed fo light and broad, that they are ufed for covering houfes ; and three or four of them will cover the fide 
of a fmall one. Our author mentions a gentleman who has an eftate on the fouth fide of the Pentland frith, 
and who in a bay there raifes flags of any lize and thicknefs he pleafes ; “ fo truly flat and fmooth, that he 
has only to fquai4 the edges to make of them good loft-floors, partitions, chefts, mangers, roofs of houfes ; in 
ihort he does every thing with them. The face of thefe flags are as fmooth and true a plane, as if artificially 

finllhed by the Left workman.” f. • ji-i.. 

In moft coal fields tliere are a great variety of ftrata of difterent kinds accompanying and lying between 
the feams of coal, of all forts of colours, conliftencies, and dimenfions ; all of them blended together without 
any certain order or regularity ; fothat if there be 20 feams of coal, it is poflible that there may be as many 
different roofa ; that is, the ftratum which is the immediate roof of one feam of coal, ftiall differ from that of 
another feam in quality, thicknefs, and colour, fo that perhaps no two of the twenty ftiall be in any refpcA ahke. 
The various kinds of coal-roofs {a) commonly met with are the following. 

1. Ba- 


The ft'atuni which is placed immediately above a feam of coal, is called th.c nof i f the coal, and that which is placed ira* 
mtdiatclv htiow the fcam, is called the pdwmznt of the coal : which three, viz. the ftratum of coal, and its roof and pavement, 
with the other concomitant ftraia lying above and below them, always preferve their ftations and parallelifm ; that u, a?e alt 
ftrelcbcd out ai’d fpicaJ one above another upon the fame inciiiimg plane, and have the fame Unc of bearing and of detUvif, . 


MINER 

The mineral pMoglfton or bitumen, united with 
the vitriolic acid : fulphur or brimllone* See the 
article Sulphur. 

This is very common in the earth, and difco vers it- 
felf in many and various fonua* It ia found, 

Am Native* Sulphur nathtm^ 
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fnflam* 
m ablet. 
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In this the two conllituent parts are mixed 
in due proportion in regard to each other, ac* 
cording to the rules of that atttra(^ion which 
is between them* It is cafily known, 
j. By its inflam mability, and by its fiame* 

2* By its fmell w^heii burnt; and, 
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B/ifaltesM This is Very common in Scotland, where it is frequently called ‘Tohln flone ; and at Borrowf- 
tounnefs there are feveral thick beds of it between the feams of coal. One of them being the immediate roof 
of a feamof coal there at Hillhoufe lime quarry, there ia a thin fcam of coal beneath a beautiful bed of co'um- 
nar bafaltes. In the Bathgate hills to the fouthward of Linlithgow^, alfo, there are feveral llrata of coal blended 
w'ith thofc of bafalteSp Thefe bafaltine llrata are always very hard, frequently very thick, and generally of a black 
or blackilh grey colour. There are but few people (fays Mr Williams) fufliciently verfed in natural hrltory, to 
know that they are bafaltes, as this kind of rock, both in England and Scotland, goes by the name of ‘zuhm rocL 
In the north of Scotland it is called Jhurdy ; and among the miners in Corn wall it has the name of cochk (^),^^— 

2. Strata of imefioue of various thickneffes are met with in different coal-fields. Sometimes the lime k the 
immediate ro0f ; but fometimes there is an argillaceous lh*atum of about the thicknefs of a foot between the 
coal lira turn and that of lime. In the coabfidds at Gilmerton, near Edinburgh, are feveral beds of limeffone, 
feme of them very good, and of confiderable thicknefs. At Blackburn in Welt Lothian, alfo, there is a 
ilratum of limeilone iix or feven feet thick, which is the immediate roof of a feam of coal about five or fix feet 
thick* At Carlops and Spittlehaugh in Tweedak, they have a feam of coal immediately below their lime 
quarries, which they work for burning their lime- 

5* a kind of thick and lolid Ilratum of free ftonc, is one of the roofs of coal, generally ivithout 

the interventiou of any argillaceous ilratum, though fometimes a Ilratum of this kind is interpofed. Fre- 
quently this kind of itone is rendered very hard by a mixture of iron or pyrites* lii moft coal fields, thinner 
llrata of free done are met with as the roofs of coal feams. 

4* Dqgger-hanJi as it is called by the Scots colliers, is frequently met with as the roof of coal feams. This 
name is applied to various fubftances* Sometimes they call ftrata of iron-ffoiie blogger fometimes the 

name ia rellridled to the ball irondlone ; fometimes to pyrites ; and fometimes the dogger baud is a kind of 
imperfect Hone, compofed of feveral heterogeneous mixtures, among W'hich pyrites bears a confiderable pro- 
portion, and by which the whole is fo llrongly bound together, that it is frequently very difficult to break 
tlirough it* 

5. iVl iny?onef properly fo called, not of a bafaitic nature. Thefe roofs are alw^ays very hard, and of vari- 
ous colours, as black, blackilh grey, brown, red, dec* fometimes not above two or three feet in thicknefs, but 
fometimes much more. 

6. of a fofter nature than that already mentioned. This has no mixture of ferruginous matter* 

7. Megular Jirata of frufom^ of various colours, textures, and thickneffes, but not fufficiently thick to de- 

ferve the name of which our author thinks they do not, unlefs they are above three or four feet. 

Thefe thin ffrata of free ilone are very numerous in coal fields, and very frequently form the roofs of coal- 
feams* Some of them are three or four feet thick, while others do not exceed three or four inches* They 
make good roofs, eafily cut through, and may be readily quarried out for other puipofes. 

B* or grey-coloured free-llone, frequently form the roofs of coal feams. A great number of 

them are generally arranged in one place, lying immediately above one another; and they are frequently found 
of all degrees of thicknefs from one to twenty inches, though the moll common dimewfions are from two to 
fix. By the Scots colliers thefe are called Jekes as well as grey bands* Frequently they are found of mo- 
derate hardnefs, and fufEciently llrong to make good flags and covers for fewers* Thefe roofs are ftrong 
and fafe when the ilone partakes of the nature of the coal, and has a black or blackilh grey colour ; but when 
they have a mixture of lilly or argillaceous matter, they are more friable. 

9. Btaes^ when hard, ftrong, and well flratified, are reckoned tolerably good coal-roofs. Thefe are always of 
a bluifii-black or bkek-grey colour, and are of great variety in refpeft to hardnefs and ftrength. Some of the 
ftroiigeft and hardeft are either entirely black or greyifii black ; wliile fome of tlie different lhades of black are 
pretty thick, ani others are but thin. The thickeft, how^ever, are not above 18 inches, and the thinneff two 
or three inches or lefs* The medium thicknefs is from one foot to three or four indies. Some of them are fuf- 
fickntly hard to make a good and fafe coal-roof ; but they feldom acquire fiich a degree of hardnefs as to give 
any confiderable obllrudioii in fucking. All of them feem to have a confideTahk quantity of black argillaceous 
matter in their compofition ; and the llrong blaes have alfo a confiderable quantity of fand ; often alfo contain- 
ing a large portion of empyrcumatic oil, and fometimes have a confiderable mixture of coaly matter. There is 
a great variety both in the thicknefs and quantity of thefe blaes found above feams of coal* In fame places 
the thinnefl llrata make the immediate roof ; in others, the thickdl. Sometimes we find only five or fix inches 
of blaes upon the coal ; in others as many fathoms, or even much more ; and it is common to firxd them of all 
the intermediate thickneffes* 

10. Whitijh 

(^) Wc nuift ohfe^ve, however, that according to Bergman and other eminent mineralogifis, the or fjtighi not to 

he confounded with ifkiies i which ^laff name does not ac all litthofe fubftances# See Vaki^m m the Appendix to this 

aiticlCi ^ 
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3 - By Its producing a liver of fulphtir, when 
mixed with a fixed alkali, Hke that made 
from artidcial fulphur. It is found, 
a. Pellucid, of a deep yellow colour. 
bw Opaque, white, and greyiih. 

Theie are found in Siberia, at Bevieux In 
SwifTcrbnd, and at Salfaiara near Naples. 

c. Cryliallifed in o£loedial prii’ms, with blunted 
pOLlUSi 

d. Tranrpareiit. Mr Davila had been informed 

that tliU was bi ought from Normandy in 
France, [Brut?.) 
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r , Native fulphur is found In different forms, l fl.tm- 
vi%. either in folld pieces of indeterminate 
tigure, running in veins through rocks ; 
or in fmall lumps, in gypfum and Hme^ 
flones; in coixfidu'able quantities at SoU 
fatara, and in the neigh bourhaod of vo'- 
canoes; or cryftallilcd in pale, tranfparent, 
or femitranfparent, o^logonal, or rhom- 
boidal cryiiala, in the cavities of quartz ; 
and particularly in the matrices of ores ; 
or in the form of fmall needles over hot 
fprings, or near volcanoes 

Some- 


rOi Wbiil/h and ajl-colout^d arglUaemus Jiraia^ of middling ftrength, are frequently found to be the immedi- 
ate roofs of coal. Some of thefe are of middling thicknefs, others thin. They are common ly found frewn 
two inches to two feet in thickncls. A great many of thefe roofs are very dangerous on account of their fra- 
gility I while others arc quite fafe, owing to the more perfed formation of their ft rata, or to fome ingredi- 
ent in their compolltion. 

Ji. ^trmkid rCQfs^ Thefe are of two forts; i. Such as arc compofed chiefly of fand, woth a very fmqjl 
'mixture of day and blaes ; and, 2. Thofe compofed principally of day or blaes with a fmall quantity of fand,, 
of thefe have large, others fmall, ilreaks or ribs. Mr Williams fays that he has feeu them fo beautifully 
ftreaked as to rcfcmble the flndl ftriped coUou fluffs. Thefe flripes or ftreaks always lie exadtly parallel to 
one another, as well as to the bed of the ftone, and are always fpread out the whole breadth of the ftratum. 
Their colours are various in difterent ftrata, fome of the ftripes being nearly black and white, others white and 
red^ and others yellow and red. In fome the ftrlpes appear of a lighter and darker grey colour. Some 
of the finely ftriped ftones have their ftreaks about a quarter of an inch in diameter; fometimes lefs : and it is 
common to fee ftripes from a quarter to three quarters of an inch broad ; but in the finely ftrlpcd flones it is 
Tare to find them a full inch thick tviihout fome different fliade on one fide or other of the ft ripe. The fe- 
cund kind of thefe ftreaked roofs, viz, fuch as are compofed of blaes, wdth a fmallcr mixture of fand, difl'er 
but little from the former ; only the colours are not always fo bright, nor the ftripes fo fine ; neither is the 
roof quite fo hard* 

12. The fofi b!ae roofs fometimes confift of pretty thick ftrata ; others of fuch as are thin or of middling; 
thickiicfs. There arc likewnfe arrangements or ckfTee of regularly ftratified blaes, found immediately above 
feams of coal, from three or four inches to feveral fathoms in thicknefs, thougli fome are even met ^vith little 
exceeding one inch in thicknefs ; tliou gh in the fame place there might be a coafiderablc thicknefs of blaes 
above the coal, taking in all the different ftrata, thick and thin, wftiich lay above it. Some of thtfe roofs have 
an oily appearance on the outiide, and through all the ftflures and joints of the ftrata ; that is, they appear 
fmooth and glofly, and are very flippery to the touch. Others have no appearance of this kind ; but all of 
them are tender, weak, and fragile, fo that they make a very indifferent and dangerous roof. 

13. Another kind of coabroof confifts likewife of blaes^ but fuch m hnperJeBly Jiralfed. It is alto- 
gether the fame in quality and colour as the kft, the only diftereiice that can be diftinguilhed being in the dif- 
ferent degrees of ft ratification. The beds of this kind are not perfebt, but unequal ; whence it is a bad and 
dangerous roof, as great pieces of it are frequently apt to fall down by reafgn of the inequality and different 
joints of the ftrata. Some of thefe blaes appear in thick, and others in thin or middling thick beds ; wdiilc 
fome have au oily rmoothnefs, called by the Scots colliers crefhy (greafy) blaes. It Is owing to this oilincfs par- 
ticularly that thefe kinds of roofs are fo dangerous; for the oil pervades the joints, and, rendering them fHp- 
pery, makes the pieces more apt to fall out as foon as the coal k worked avvay from below them. Some of 
ihelc have fuch a quantity of natural oil, that they will flame a little in the fire ; and in fome places there are 
hard blaes which will bimi when fire is fet to them, though tiiey will not confume. At Pitfirran in Fifefhuc 
there is a fpedes of this blaes fo inflammable, that when fire is fet to one corner of a hillock it will burn through- 
out the whole ; nevei tbekfs it is not reduced in bulk by this combulUon, nor does it produce any aflies. luftead 
of this it becomes confiderabiy liarder than before, and acquires a pale red colour. By reafon of its hardnefs, it ia 
proper for being laid upon horfc and foot paths, but is not io for roads over which hcavy^ vi'heel- carriages pafs* 

1 4. So/i blaes mi Jhui fied ai alL Of Uiefe there is no more than one bed from two or three inches to fcvcr^l 
fathoms in thicknefs, without any others either above or below it. They are as common as any above the coal 
feams ; but their fuhftance is not always uniform throughout the whole ilratum. Some of them are found di- 
vided into fmall angular mafles, and others into larger ones; but whether thefe are uniform or not, they always 
make a bad and dangerous roof T’hefe argillaceous ftrata are fometimes called beds of ftU i the uniform fort 
arc called dmh^ and ibe glebous kind ilpey blaes, by the Scots colliers. Both the uniform and glehoua foft blaes 
frequently contain a quantity of ball iron-ftone, though fome of it contains none at all 'Phe regular continuous 
ftrata of iron-ftone are comrnonly found in ftratified foft blaes. There is a variety of foil coal-roofs of a grey 
colour, and of which feme arc leguiaily ftratified, and fome not* 

15. 
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* Sometimes it is formed in old privies ! 
of this Mr Magellan law ibme lumps that 
were found in a very old one at Paris, 

2 * Uaited with clay in the aluminous ore 
of La Tolfa, and alfo at Tavnowitz iur 
Silefia. This lafl rcRmblea a light grey 
earth : when dryj burlls or cracks iu 
water like marl ; and pofTefTes a llrong 
peculiar fmell like camphor. If diitiUcdj 
the fulphur fublimes. One hundred parts 
of this earth afford eight of fiilphurj be- 
fideg gypfum aud a quantity of iron* 

5* Mixed with day, iron, and felenhe. Thia 
compound is of a grey, brown, or black 
colour, found near Rome, Auvergne, Spain, 
and Iceland* 
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With limeilone In the form of a calcare- infirm’ 
ous bepar* This is found at Tivoli, near 
Rome, and elfewherc in Italy, Itisfortie- ^ 
times diifolved in mineral waters, three, 
pounds of w'hich contain as much as 25 
grains of fulphur. It often forms incruL 
tations on the brinks of thefe fprings* 

In the form of an alkaline hepar* This 
ia faid to be found in fome waters in Ruf- 
ha ; as will be hereafter noticed. 

6, United to iron and clay of pyrites, 
of which hereafter* 

7. United to metallic fubftances, as hereafter 
fpeclficd. 

Saturated with metals (f)* 

J, With iron* Pyrites, or copperas-ftone ; Py- 

riVtfj* 


ly* Regularly grey — OF thefe there arc feveral forts* Some have a conhderable quantity of 

fand ill the compofkion of the ft rata ; and many of thefe are ag regularly dr at i lie J as any coal-metals what- 
ever* Numbers arc found very thin, and otheis of middling thicknefs ; though in all cafes they are fo lender 
and friable, that they make very bad and dangerous roofs. Some of them indeed look pretty well at lirii 
but they foon crumble and come down, efpedally when they have been expo fed to the air* This, in the 
opinion of Mr WilJiamii, is orving partly to their having too much clay in their compolition, aud partly ta 
the want of a fuflicient quantity of natural cement to comiei^ the feveral particles of the flone together, 

16* g^^y regular Jhata^ ot grey bands of an argillaceous kind j and of thefe there is I ike wife a conTi- 
derable variety* tSome are of a dark, others of a lighter grey- ; feme thick, others thin; they are very nu- 
Tocrous in coabfields, and are frequently to be found as the immediate roofs of coali Thefe, as well as the 
black kinds, are found in all quamities or degrees of thicknefs above different coals, from a few inches up to 
feveral fathoms ; but whether they be in great or fmall quantity, tlic roof they compofe is generally vety frail 
and tender* 

17* S§ft grey argillaceous hands ^ mperfeBly Jirns’ifiaL Thefe differ little or nothing in fuhfta nee from tlie 
former ; the only di/rcrence is in the flratification* Many of the llrata of the former are of a middling thick- 
iiefs, or rather thin, finely and regularly fpread out, and every part of eacli Itratum of an equal thicknefs* But 
this fort, tiiough it has the appearance of llrata, is clumfy and irregukr ; that is, tkc feveral beds are unequal 
and divided by many irregular joints into unequal mifhapen malTcSj which makes this a very bad roof; the 
raaJles being apt to feparatc at the joints, and to fall down when the coal is W'orked out from below them* 
i Bp Sop grey arglllacems beds of metal or coal roofs not pratpied at ail. I hefe are of two kinds, i . fuch 
as are found broken or formed in the ilratum into glebes or malles; and, 2. fudi as are found in one uni- 
form mafs throughout the whole bed, without any divilion into malTes or Urnta* Thefe grey foft roofs are 
of all degrees of thicknefs, from a few inches up to many fathoms, as well as the black ; and there is but very 
little difieicnce between them in any refped; excepting the colour* But iu this, as wcU as in tlie black nn- 
11 ratified blaes, and that both in the glebous and unifoim beds, ball or glebous iron Hone is frequently found ) 
and llrata of iron- Hone are alfo found in the ftratihed foft grey blaes* 

19, IVhite and ajh-colonted pp argillattmis coaUroop y and of thefe there is alfo a great variety. Some of this 
kind are regularly Gratified, others imperfedtly, and fome not at all* Some of the %vhitifh argillaceous rooL 
arc compounded of gritty fand and clay ; others appear to be chiefly compofed of pure clay ; and fome of a 
loamy clay. Thofe which arg regularly fLratified and misted with fand, either coarfe or fme, are of great 
variety with regard £0 thicknefs and the arrangements of the Ibata ; but all of them are tender and fragile, 
and thus make very trouble fome and dangerous roofs* 

20. Whkt/b argillaceous roop^prafped^ and of a homogeneous quality, or not mixed with fand* Some of 
thefe are finely and pcrfedlly 11 ratified, and are of different degrees of hardnefs; but in general, make but a 
weak roof. Some of tliem are found in irregular llrata, with all the other varieties and imperfedions al- 
ready mentioned. 

zi. IVIdte and ajh-cohured argillaceous coal-roopy not Pratiped at all. Sometimes thefe are found iu very 
thick beds in the cod-fields ; and fome of thefe, as well as of the black foft roofs, rife in glebes and maffes of 
different fixes ; while others are homogeneous throughout the whole bed, however thick, from two or three 
Inches to feveral fathoms* Some of thefe beds of white argillaceous marie -like matter are found to be a fandy 
- or loamy clay ; others a pure homogeneous da^, which does not feel gritty between the fingers nor in the 
rnouth. Tlie lhades and varieties of this kind are as numerous as thofe of any of the foregoing ; and all of 
them, by the Scots colliers, are called dauk^ whatever be their ooour* Mr Williams informs us, that he has 
frequently taken fome of thefe fine white cla^s to walh his hands, and has found them anfwer almoft as well 

^ . i ^ - L 1, r 

(f) Sulphur is the moH common mineralifer of metals; and therefore moH of its combinations with thofe 

fubkances fail to be ranked hereafter among the metallic ores* 
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rius* This IS the fubftance from which moft 
fulphur IS prepared, and is therefore ranked 
here with all its varieties. It is hard, and of a 
nnetallic fliining colour < 

A. Pale yellow pyrites 5 Pyrifes fu^avus. Mar- 
.calite. This is very common, and contains 
a proportionable quantity of fulphur w^ith 
refpeit to the iron; when once thoroughly 
inflamed, it burns by itfdf 
^T* Of a compad texture ; Folk a pkdra del 
yjiL'ar 

Steel-grained, 

c, Coarfc*grained. 

d. Cryftallifed. It flioots moHly into cubi- 
cal and otloedral figures, though it alfo 
cryftallifes into innumerable other forms, 

,B. Liver-coloured marcafite. Its colour can- 
not be defcribed, being betwixt that of the 
preceding m area Cite and the azure copper 
ore. The iron prevails in this kind ; it is 
therefore lefs fit to have fulphur extradkd 
from it, and alfo for the fmdting of copper 
ores. J t is found, 
a* Of a compact texture* 

Steel-grained. 

Ci Qoarfe -grained. 

C. Varioufiy combined with iron and other metallic 
fub fiances. 

1* With iron and copper ; forming yellow or 
naarcafitical copper ore. 

2. With iron, filver, and lead ; potters lead ore* 

3. With iron and zinc; mock lead, blackjack 
or blende, 

4. With iron and arfenic ; arfenical pyrites* 

5. With iron and cobalt. 

6. With iron and bifmuth, 

7. With iron and nickel. 

b* With iron and gold ; pyritical gold ore. 

9. With filver ; glafs filver ore* 

10. ’With copper ; grey or vitreous copper ore, 

11. With lead ; potters lead ore. 

1 2. With bifmuth* 

1 3. With quickfilver ; cinnabar* 

14. With arfenic ; or pi me nt, realgar. 

XL Mi-neral phlogiilon mixed with metallic earths. 

This is not found in any great quantity ; in regard 
to its external appearance, it refembles pit-coal ; 
and the fat fubitance contained in 't, at times, 
partly burns to coal, and partly volatilifes in a 
calcining heat. 

The only knotvn varieties of this kind arc, 

Mmera cupri pi^iogiJika> 

When it has been inflamed, it retains the fire, 
and at latt burns to aflies, out of which pure 
copper can be fmelted* 

Mineraferti phhgijim. 


This is not very different In its appearance from Metals* 
the pit-coal or foflUe pitch, but it is Tame- ^ 

what harder to the touch. There are two va- 
rieties of this fpecies : 

1, Tixt in the fire ; Minora fern phlogtjika 
Expofed to a calcining heat, it burns with a 

very languid though quick flam? ; it pre- 
ferves its bulk, and lofes only a little of its 
weights It yields above 30 per cent, of iron* 

£t. Solid, which refembles black fealing-wax. 

Cracked, and friable. 

2, Volatile in the fire. 

This is unalterable in an open fire, either of 
charcoal, or even upon a piece of charcoal 
before the flame of the blow-pipe ; but under 
a muffle the greateft part of it volatalifes, fi> 
that only a fmall quantity of calx of iron le- 
mains* It is found, 

^iz. Solid. 

1 . Cracked. 

Thid lafl kind leaves more afhes : thefe aflies, 
when farther expofed to the fire, become 
firfl ydlowlfli-green, and afterwards red- 
difii-browm; when, bcfidcs iron, they then 
alfo difeover feme marks of copper; it has, 
however, not been polTible to ex trad any 
metallic fubilance from them, the effedls 
of the loadflone, and the colour commimi- 
cated to the glafs of borax, having only 
gives occailoii to this fufpicion. 

Class IV. hlETALLIC SUBSTANCES. 

Metals are thofe minerals which, wn'th refpe^l to 
their volume, are the heavieft of all known bodies* 

Some of them are malleable ; and foine may be de- 
compounded ; and, in a meking heat (c), be brought 
back again to their former Hate by the addition of 
the phlogifton they had lofl in their decompofition. 

See Metallurgy, Part I. Se£l, i. and Chemistrv- 
Jndex at Metallic Cidces and Metahn 

All the metallic fubftances contain phlogifton ; and 
w^heo, to a certain degree, deprived of it, fall into a 
powder like an earth ; but their attractions for phlo- 
gifton are difi’ereut. 

Moft of them, when melted in a common vray, and 
expofed to the air, have an earthy cruil formed upon 
the furface, which cannot again be reduced to metal 
without the addition of fome inflammable matter. The 
bafe metak have this property* 

But the noble metals, platina, gold, and filver, 
arc fo firmly united to the phlogiflon, that they never 
calcine under fufion, however long continued ; and, af- 
ter being changed into a calx in the liquid way, when 
melted in the fire, they reaffume their metallic form 
without any other phlogifton than what is contained 
in the matter of heat. 

Quick- 


(g) The various degrees of heat required to reduce metals to a fluid ftate, are feen in the following tabic, 
vvliich was extradfed, for the moft: part, by Dr Witheting, from the printed treatifes of the late celebrated 
Frefeflbr Bergman* It exhibits, in a fimple view, i. The fpecific gravity of each 'metal; 2. The degree of 
heat by Fahrenheit's fcale, in which k melts ; 3. The quantity of phlogifton it requires for its faturation j and, 

z 4. lu 




^art II. MINER 

Metals. Qaickfilver lioMs 3 kind of middle: place : for^ like 
~ the bafe metals^ it may be calcined, though not rea- 
dily j and, like the noble ones, it may be reduced by 
heat alone. 

We may therefore reckon four noble or perfedt me- 
tals I WsE. gold, plalina, filver, and mercury ; becaufe, 
when calcined, they recover their phlogiilon without 
the addition of any phlogillic fubflance. 

But as tin, lead, copper, and iron, cannot be redu- 
ced without fuch addition, thde arc called ignoble and 
mperfe^ ^rhaje metals Klr^j}ans Mineralogy* 


A L O G Y. in 

However, all thofe eight metak (even mercury, when Metals. 
folid) are malleable to a confiderable degree, and arc 
called entire metah* But 

Bifmuth, zinc, antimony, arfenic, cobalt, nickel, 
manganefe, molybdena, and wolfram, are fcarce at all 
malleable, and hence they are called fsmhnetah* Ne- 
ve rthelefa, zinc and purified nickel are more malleable 
than any of the other femimetals ; fo that we have 
four perfeii or noble metak, four imperfefl or bafe, 
eight entire, and nine femimetals (h). 

Order 


4* Its attradion to the fame laturating phlogiilon. We mull, however, obferve, that if the fecond column 
be compared wn'th that of Wedgwood^s thermometer, their great difagreements betray Come fundamental error 
ih the alTumed data ; for the degrees of heat aifigned by Mr Wedgwood for melting gold, filver, and copper, 
are more than quadruple of ihofe afllgned by Bergman, and that for melting iron is more than eleven times 
greater; although they both nearly agree in the red heat of iron, which Bergman fays to be 1050 degrees, 
and Wedgwood J077. Mr Magellan is of opinion, that the fault lies in Mortimer’s thermometer, which 
Bergman quotes with fome diffidence fScfl. 197. ofhis Seingraphia^\ and thinks it probable, that the changes 
can fed by heat, on this metallic thermometer, are in a much lefs increafing proportion by intenfe fire, than 
thofe indicated by the contradion of the pure clay, happily employed by Wedgw,qod in his thermometen He 
therefore added another column to this table, marked iVedgio^ with the degrees of the melting heats already 
alcertained by this lall thermometer, as being tlie niarefl to truth- ||; 


M ET^lS* 

Grivj ry. 

Melting 

‘Heat. 

Berg 

Melting 

Heat. 

J^FeJgTU* 

‘Sataratir)^ 

rhlogilltoii# 

Attra^iein 
to latLrating 
'PhJogifton. 

Gold 

19,640 

ijOl 

5^37 

394 

I or 2 

PI at in a 

2 1 ,COO 



756 

I or 2 

Silver 

JO,J52 

tOQO 

4717 

JOO 

3 

Quick filver 

14, no 

— +0 

—40 

74 

4 

Lead 


595 


43 

10 

Copper 

8,876 

1450 

4587 


8 

Iron - " - 

7,800 

1 60 1 

*7977 

34 ^ 

1 1 

Tin 

7,z6+ 

415 

114 

9 

Bifmuth 

9,670 

494 


57 

7 

Nickd j 

7)000 

JjOI 


156 

1 1 

{.pure J 

g,ooo 

1601 


109 

s 

Arfenic 






Cobalt 

Ipure J, 

7,700 

f M 5 Q 
X 1601 




Zinc 

6,862 

699 


lg2 

11 

Antimony 

6,860 

809 


I2Q 

6 

Manganefe 

6,850 

Very great 


327 

11 


By fatnrating phlogifion, Pro fe {Tor Bergman means to CTCprefs the proportionate quantities taken 
away from each metallic fubllance, when difiblved by means of acids, and of courfe i educed to a calciform 
jlate. The lall column only expreffes their attradion to this part of their phlogiftoii, not to that which ilill 
remains united to them in a calciform ftate. Withering* 

(h) Mr Mongez remarks, that the following are the general properties of metals, when conlldered as phy- 
fical bodies; their opacity, great fpecific gravity, dudlility, tenacity, cryllallization, llavour, and even 
fmell, at lead in fome ofthemp 

It is from their deiifity that their gravity and opacity proceed ; this lad being fuch, that, even reduced to 
the thinned plates, no rays of light can pafs through their particles, unlefs there remains an interdice or po:e 
quite free from the metallic fubitance. Gold leaf mud, however, be excepted, which exhibits a fine green by 
tranfmftted light. 

As to their crydalUzation, it has been found to take place whenever they are pure, and left to cool very 
fiowly hy themfelves, aftei having been perfeddly fufedi (See ymmal ek Fhy/iqiw for July lySr, p. 74*) Tiie. 
flavour and fmell above mentioned are very perceptible in the reguline fuhdances of arfenic and antimony, as 
well as in lead, copper, and iron. 

All metals are conductors of deilricity ; and more perfectly fo than any other bodies during their union 
w'ith phloglfton, 

^ ^ They 
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Order L Nobliz or Per fect Metals. 

I, Gold I yfitrtm fil chynif€orum. Sec tlie arts do* 
Gold; alfo CHEMiSTRY-Zw^/f^; ; and Metal- 
lurgy, PartK* IVtl. r. 

Thh is efteemed the prJni^ipal and firfi: amnng 
the metals 5 ami lUat partly for iia fcareity, but 
cbiedy for the following <jvialitie&; 

t. It ia of a yellow fhining colour. 

2. It is the lieavseft of all known bodicF^ its fpe- 
ciiic gravity to water being as 19,640 to IDOO. 

3. It is the moil tough and dudik of all metals 5 

becaufe one grain of It may be d retched out fo 
as to cover a iilver wire of the length of 98 yards, 
l>y which means of a grain becomes vU 

fible to the naked eye. 

4. Its foftnefs comes neareft to that of lead, and 
confeqaently it is but very little elallic* 

5. It is fixed and unalterable iu air and water, and 
b indclirudible by the common adion oi lire. 

Nj 225. 


LOGY, Partll. 

6. When, md ted, it refleda a bluifh-grcen colour 
from its furface. 

y. It dilTohes in aqua-regia, in the dephlogifiieatcd 
nmrine add> andalfo (according to Crell :{:) in f 
an acid obtained by dilHlIing vitriolic acid from 
off manganefe. 

8. mbed with a volatile alkali and a little 
of the acid of nitre, hy means of precipitation 
out of aqua- regia, it burns oSF quickly, in the 
kail degree of heat, with a llrong fulmlnntion, 

9. it is (iiirolved, hi forma by the liver of fiil- 
pbiirj and alfo fomewhat by the glafsof bifmiith(i). 

10. ft is not carried away by the antimony du- 
riug the volatilifation of that fembmetal, and 
h therefore conveniently feparated from other 
metals by the help of crude antimony; in whicfi 
procefa the other metals are partly made volatile, 
and dy oft with the antimony, and partly unite 
with the fuiphur, to which the gold has no aU 
trai^ion, nnlefs by means of foine uniting body, 
or by a long digedion (k), 

I I. The 


They are foluble either in nitrous acid and in dtphlogiilicated marine acid, or in aqua regia ; and. are pi e- 
dpitahk in fome degree by caullic alkalies ; and except platinaby the PrufTian alkali. 

When dephlogifUcatedj they communicate a tinge to borax and to microcofmic fait, or at leail render 
them opaque. 

They alFume a convex fnrface when melted, and even a globular form, if in a fmall quantity ; and thougli 
they mix for the moil part with one another whiUl filled, yet they refufe to unite with unmetalllc fubilances, 
even their own calces, iron only excepted, w^hich does to its own calx flightiy dtphloghlicated and to plum- 
iago. Nickel alfo, and fome otbers, may contain fulphur in their reguline date. 

Metals, when calcined, are capable of uniting with other calces and falls. 

Three of the metallic calces have been found to be of an acid nature ; the arfenical, molybdenic, and 
Uingdcnic ; from w^hieb, by analogy, the nature of other calces may be conjeaured. 

The phlogillon contained in metals is in a pure Hate ; witliout water and aerial acid, with which it Is 
invariably accompanied in all other compounds except acid airs and fulphur. 

When metallic fnbllances are naturally found in the earth united to their full diare of phiogiftoii, and co^ifc- 
qucntly poirciTmg their peculiar properties, they are called native. 

But when they are found more or kfs deprived of tbdr phlogiHon and of their properties, combined with 
other fubllances, they are then called miriemiiJhL This is the moll common Hate of the mineral kingdom- 
The rubhance fo combined with them Is called th^ mineralifr, and the whole is called by which name arc 
alfo dillinguilhcd tbefe earths and Hones in which metallic fub (lances are contained. 

But if both metallic fubftances are mixed together in their rnmllic or reguUne form, without the lofs of 

phlogifton, they are then faid to be alloyed. . ^ * 1 r 

When ihe mineraiifer is of a faline nature, and renders the metallic combination folubk m kis than 20 
times its weight of water, the compound is ranged among falts. Thus the vitriols of iron, copper, and 2inc, 

are rather dafTed with falts than with ores. - , - rr- 1 rt 

The mofl common' mi neralifers are, ftilphnr, arknic, and fixed air or aerial acid. The kaft common are 
the vitriolic and the marine acids. The phofphoric has been found only in two iiitlauces; united to lead, 
difeovered by Gahn ; and to iron, in the fiderite, as Mr Meyer believes. 

Thofe metallic fubllances, mineralikd by aerial ttcid, arc called caki/or^ ores^ 

M. Magellan obfervea, that if the new dodrine of the French diemids, who afkrt, that calces of metak 
are a compound of dephlogiH cated or vital air with the metallic fubllance, tvere jiiH, all cakiform ores fholild 
produce this vital air inilead ofaenal acid, when they are reduced to tliejr metallic form ; which the 

cafe : neither Ihoald all the bafe metals and femimetals abfolutely require the mixture of fome phloglHic fub- 


rNeiiner lUJ pour nor iiscu uao ... 

pound of both, can difTolve It in the diy way ; fo that If a proper quantity of gold-leaves be put in a ciu- 
cibk together with liver of fulphur, and it be melted in a brifk hre, the gold is thoroughly dHlolved j 
and if the whole be diluted In water, the gold will be kept in the folutlon, and even pafs through the filtre 

along with it. , 

( x ) Aniimony is ufed alfo to refine gold from its aUoy, as it aU«iinatca and carries oil all other metalhc 
^ ^ I fubilances 
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P^rfcdt Ti* The pliorpliOTOs IS faid to hafe ingrefs into 
' gold (l), 

^ , 13, If tnixcd with R lefs portion of filver, platina, 

copper, iron, and zinc, it pretervea tolerably 
well its du£^iljty- But, 

S3* When mixed with tin, it becomes very bnttlei 
and it attracts like wife the fmoke of that metal, 
fo as to be fp oiled if melted in an hearth 
I w'here tin has been lately melted (m)» 

1 *1* It rc<niirea a ftrong heat before it melts, nearly 
as much or a little more than copper, 
ij. It mixes or amalgamates readily wnth quick- 
filver. See Metallurgy, Part fl. feft. i. (n), 
l6. It is not diffolved by the glafs of lead, and 
therefore remains on the cupcL 
Native gold* With refpc€t to the figure or the 
quantity in which gold is found in ouc place, it 
is by miners divided into, 

t* "^Chin fuperficial plated or leaved g£>ld j which 
con lifts of very thin pbres or leaves, like paper. 

Solid or maffive, is found in form of thick 
I pu'eces. 

3 * Cryftallifed, confiJls of an angular figure, 

4. Walh gold, or gold duft, is waftied out of 
fands, wherein it lies in form of loofe grains 
and lumps (o). Sec other difiinclions of 
I form under the article Gold. 

Mineralifed gold* This is an ore in which th^i 
gold is fo far mineralifed, or fo entangled in other 
bodies, as not to be diflblved by the aqua-regia* 

VoL. XLL Part L 


1. Mtneraiired with fulphur by means of Irom 
Marcafitical gold-ore ; Pyrites aurens. 

2. By means of quickfilver. It is found in 
Hungary^ 

3. By means of zinc and iron, or fdver. The 
Scliemnitz blende. 

See other vaneties of mineralifed gold orea 
under the detached article Colj>, already re- 
ferred to* 

11 . Silver: Argentum^ Luna* See the article SicvERi 
See slfo Chemistry- and Metallurgy, 
Part IL fe^?t* iiL and Part III* fedf* jii. 

This metal is, 

a* Of a white 'flilning colour* 
b* Its fpecific gravity to water is, according 
Cronftedt, as 11,091 to ^ooo; according to 
Bergman, =z 10,552; and according to Kir- 
wan, f 1,095. 

€* It is very tough or dudlile, fo that a grain of 
it may be ftretched out to three yards Ut 
length and two inches in breadth* 
d. It is unalterable in air, water, and fire, 
e- It dilTolves iii the acid of nitre, and alfo by 
boding in the acid of vitriol. 
f* If precipitated out of the acid nitre with 
the common fait, or with its acid, it unites 
fo ftrongly with this lalb acid, that it does not 
part from it, even in the fire itfdf, but melu 
with it into a tnafs like glafs, which is called 
Itma cornea (p). 

p 3. It 



Tubftances mixed with it, without excepting the filver ; whiift lead leaves this lafl: behind, and even adds fomfi 
lof its own to the gold. PauiJofi, p, 659. 

( l) Gold, reduced into thin leaves, is not a^fted upon by the phofphoric acid in the humid way, though 
the fire be urged till luminous decrepitations take place; but when it paftes that point which feparates 
the humid fiom the dry way, Mr Margraaf obferved that fome purple Ycori a were formed, which is an 
indication that this concrete acid had partly calcined the gold during its fufion. Mkments de Chymte de 
Dij on, VoLlILp*i3i. 

Befides this, a drop of the phofphonc acVl on the folution of gold by aqua-regia precipitates the metal in 
its revived ftate, as nlTerted by the academicians of Dijon. A'figdlan. 

(m) The fumes of a fingle grain of tin are capable of rendering hard eight ounces of gold ; bitt it eafily 
recovers its malleability by being melted on the lire. (Wtdkrms and Bomards Mineralogy.) But when gold 
U mixed with arfenic, cobalt, nickle, bifrnuth, or with the regulus of antimony, it only lofes great 
part of its malleability; and when in a certain proportion, it may be calcined and vitrified with them.— 
^Fabrofii) ^ 

(m) Bergman doubts tf ever gold has been found perfedly pure 5 and Mr Kirwan fays that it is very feldom 
found fo, being generally alloyed with filver, copper, or iron, or all three. As to the gold commonly ufed 
in toys and other obje& of luxury, every one knows that it is purpofely debaled by the artifts with copper 
or other metals ; and of late it has been employed in various pieces of jewellery, to form ornaments of 
various colours : thus a great alloy of filver (via>* one-third part), gives it a fiiade of a green colour ; a fimilar 
^quantity of copper, a reddifh one ; a mixture of arfenk, or filings of fteel, in the proportion of one- 
fourth part, gives it a bluifti caft ; fo that having the yellow naturally in the pure gold, and the wdiite in 
pure filver, the jewellers have almoft all the colours to diverfify their work. Even in the currency of 
money, there is none coined out of pure gold, which, by common agreements is called gold of 24 carats* 
The gold coin of England, Fiance, and Portugal, only contains 21 parts of pure gold, and two of alloy, 
viz. it IB only 22 carats, in the common faying: that of Spain is but of 214? carats: but the ducat of 
[Holland is of 234 t carats s and the zecchino of Venice, of 23 3 4 carats : which laft therefore, it would feem, 
h the purefi: gold coin of Europe* Afetroiogie,) 

( o) M. Daubenton, in his Methodical Tables of Minerals, enumerates eight forts of native gold, viz* 
T- In powder ; 2. In grains ; 3* In fmall fpangles ; 4. In malfes of lumps ; 5. In filaments ; 6, In branches 
like vegetables ; 7, In lamella ; and 8. In odoedral cryftals. — He obferves alfo, that gold, in its reguHne 
ftate, 13 formed, either, i. Into angular cryftals, compofed of yellow oiftoedres; or, 2. Into irregular yellow 
tnaffes, wdiich, being broken, fiiow a gianular fubflance. 

(p) The marine add attradls the calx of filver, but cannot remove its pldogifton ; and therefore cannot 

dilToivc 
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g. It does not unite whh the fe mi-metal nickel 
during the fufion. 

h* It amalgamates eafily with quiukfilver- ' 
u It is in the dry way dillblved by the liver of 
fulphur. 

/\ It has a ft long attraction to fulphnr^ fo as rea- 
dily to lake a reddilh yellow or black colour 
when it 13 expofed to liver vapours. 

It has no attraction to arfenic ; whence, when 
tlie red arfenical filver ore, or rothgufdm 
of die Germans, is put into the hre, the arfe- 
nic Hies off, and leaves the fulphur (which in 
this compound was the meditim mkns^ behind, 
united with the lilver fa form of the glafs hi- 
ver ore, or glafs ert^, 

m. It is not difiblved by the glafs of lead, and 
coiiCequcnlly it remains on the cupel, 
ttM It is exhaled or carried off by volatile metals 
and acids ; as by the vapours of antimony, 
z.inc, and the acid of common falL 

0, According to Cronftedt, it melts more eafily 
than copper; and this was a general opinion* 
But the contrary, as Mr Magellan remarks, 

^ has been proved by means of the nice ther- 
mometer lately invented by Wedge wood*— 
See Thersjometex. 

Silver is found, 

Nativ^e or pure ; which mo ft generally Is nearly 
of 16 carats ftandard (q^) 

1 * Thin, fupeificial, plated or leaved* 

2. In form, 

rf. Of fnaggs, and coarfe fibres. 
b. Of fine fibres. Capillary filver. 
e. Arborefeent. 

d* Cryftalline or figured* This is very rare i 
it has diftindl fibres, wdth flihiing furfaces* 
Mixed or alloyed wdlh other metals* 

The following are the known inftances of thefe 
mixtures ; 

1. United to gold, {Bergman^sSaagr^iphlaff 1 54.) 
2* Mixed with copper ; {Berg, Sc § 155.) 

5, United to gold and copper ; [Berg. Sc^ § 

4. Amalgamated with mercury, found in the 
mines of Salherg ; [Bo/Ier^s noks to Brunnkh.) 
5* United to iron ; {Berg. Sc. § if?-) 

6* United to lead, fometimes in fuch quantities 
as to be worth the expences attending the fe- 
paration, 

7. United to arfenic ; [yournai de f/jj^que, 

P- 5°0 

8 * United to antimony ; [Berg, Sc. § 159-) 

9. Joined to the regulus of arfenic and iron ; 
(Berg. Sc. ^ 160.) 

10. Mixed with the alkaline limeftone from 


[. Partir; 

Annaberg, deferibed by Mr Julli; (Brmh Perfedfe 

mck ) Mp-tals. 

II. Sandy filver-ore, without any metallic fhining* 

12* Silver-ore in a red-brown fcliiftus, deferibed 
by Lehman : it is compofed of argillaceous 
earth, micaceous hematites, fulphur, calcare- 
ous fpar, Jluor mini rails, lead, and filver*— 

It contains about feven or eight ounces of fil- 
ver on the hundred weight. 

15. Soft fiiver-ore. It is found among the marles 
and argillaceous earthsS j and is of various co- 
lours, either fmgly or mixed* 

C. Diffolved and mincralifed. 

{ I .) With fulphur alone* Glafs filver-ore. 

This is ductile, and of the fame colour as 
lead ; but, however, becomes blacker in the 
air. It has therefore, though very fmpoper- 
ly, got the name glu/s^ore ; for diat name 
rather belongs, to the mmera argtnft corma^. 
or horn fdver ore, if indeed any filver ore 
can be confidered as glalfy. 

It is found, 

1. In crufts, plates, or leaves. 

2. Grown into 
a, Snaggs, and 
h* Cryftalline figures* 

It is generally either of a lamclkr or a 
grained texture* 

The glafs lilver ore is the richeft of all filver 
ores ; fi nee the fulphur, which is united 
with the lilver in this ore, makes but a very 
fmall quantity of its weight* 

(2*) A rfenico- martial filver ore, {We'dl ert^ 

Germ*) 

This ore contains filver and iron mineralifcd 
by arfenic ; the arfenic in a larger propor- 
tion than the iron. Tlus is the Pyrkts ar~ 
genteuc of Henekel. 

j . It is a hard fubftance, of a white Ihining 
appearance, and of a compact, lamellar, or 
fibrous texture* {Klr^wcm^ fp. 7.) 

2. Of a yeliowilh white colour, and of a ftri- 

ated ftiu^Iure, refembling bifmuth, but 
much harder. fp, 3.) — It is 

found near Guadanal canal in Spain* 

3. Near the fame place is found alfo another 
ore of the fame kind, which is very foft and. 
eafily cut ; and when cut, has a brilliant 
metallic appearance. It confifts of con- 
choldal laminae. Tjie quintal contains only 
from four to fix ounces of filver ; but it is 
eafily reduced by evaporating the arfenic, 
which then leaves the filver flightly conta 
Eiinated with iron. {Kir^an^ fp, 4.) 

C3-) With 


diffolve it in its metallic ftate, {Bcrgmm.) However, the marine acid, if well concentrated, or rather re- 
duced into an aerial form, diffolves filver in its metallic ftate, {FabronL) 

Mr Scheele, and after him Mr Btrtholet, affert pofitivcly, that the marine acid, being dephlogifticated by 
its diftillation over maganefe in the form of a yellow air or gas, diffolves all the metals, without excepting 
gold, filver, or mercury* See Scheek's EfTay 5. § 25. H. 

The vitriolic acid being diftilled alfo over the maganefe, diffolves filver, gold, and mercury, as Dr Crell 
afferts, de Fhy/tquCf Oft. 1785, p* 297.) 

Silver is precipitated from the vitriolic and nitrous acds by the marine ; and from the nitrous, in greafe 
meafure, by the vitriolic, ( Kirqt/an . ) 

(c^) Walkrius diftinguifhes feven fpecies of filver : (fee the article Si lyer)* D a ubenton reckons eight* 
rarietie$ of native 'w/dfcjthcrf arifi ng from their peculiar forms. 
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CsO With fulphui' and arfenic* The red or^ 
ruby-like iilver ore. The rvi^^gulden the 
Germans, 

The colour of this ore variVa ai the propor* 
tion of the ingredients varies in the mix'- 
tLire, viz, from dark grey to deep red ; but 
when it h rubbed or pounded, h ahvaya 
gives a red colour. 

Grey arfenical filver ore. 
i. Plated, crufled, or leaved* 

3. Solid. 

The red arfenical diver ore ; 

1. Plated, cruiled, or leaved i 

2. Solid or fcaly. 

3. Cryltallifed (a,) 

In this Jaft form k lliows the moil beau- 
tiful red colour, and is often femU 
tranfparcnt. It contains about 60 fer 
cenL in filvcr. 

(4.) With fulphur> little arfenic, and iroin^ — 
{^>cf^'wartz £rizt Sc/j^tuariz "uiden^ Stihr tnuinj, 
Gernv) 

This is a friable, weathered, decayed ore. 

41. Of a black or foDty colour; and is there- 
fore called by the Gertnans^/^r^/^^w^r^sii 
or rt^gtes-ertz, 

(5O With fulphnrated arfenic and copper. The 
wtjfguldm of the Germans, 

This, in its folid form, is of a light grey co- 
lour, and of a dull and lieebgrained tex- 
ture, Its proportion of filver is from iq to 
50 per ceni^ 

(6*) With fulphurated arfenic and iron. The 
'weijerizy or white filver ore of the Germans, 

This is an arfenical pyrites, which contains 
filver ; it occurs in the Saxon mines, and fo 
exactly refembles the common arfenical py- 
ritee, as not to be di 11 ingui filed from k by 
fight alone, or without other means, 

(7.) With fulphu rated antimony. 

Of a dark grey and fomewhat brown ifii co- 
lour ; the iahreiz of the Germans, 

Of a black ilh blue colour. 

I- In form of capillary cryftaK J^erkrerix, 
or plumofe filver ore* 

(S,) With Ivon, arfenic, and cobalt, mine rail fed 
by fulphur. 

This ore looks like the f!4/ei£gulden deferibed 
above ; but is difiinguiihed by the rofe co- 
. 3^* loured particlee of cobalt, difperfed through 
dark brown, blackilli, or grey, and fometimea 
fhining folid mats. It in to this fpeeies of 
ores that the filver goofe dung ore belongs, 

(9.) With fulphurated copper aud antimony. — 
The Dal 

This refembics both in colour and texture the 


dark -coloured weifTgulden, When rubbed, it 
gives a red powder* 

€1. Solid. 

Cry Hall i fed. 

(lO.) With fulphu rated zinc. Tht pecMUrjde of 
the Germans. 

This is a zinc ore, mock lead, or blende* 
which contains filver, and is tound among 
rich filver and gold ores, 
ii. Of a metallic changeable colour, 

1. Solid, and with fine fcales, 
z* In form of balls. The iw^i?/-fr/i!i,orball ore. 
Black mock kad, or blende* found in 
Saxony, This is alfo found* 

1. Solid, and with fine fcales ; 

2. And in form of balls. 

(ii.) W'^ith fulphu rated kad j potters ore. Ga^ 
km ; iikyglanz* 

(12.) With fulphnrated lead and antimony, calk 
ed JiripBrz, 

f 13.) With fulphurated iron. BtlherhalUgwr kUs s 
marcafite holding filver. 

(14.) With fulphnrated and arfenical cobalt;, 
dendrites being fometimes found in the done. 
Thefe kinds keep well in water ; hut general- 
ly wither in the air, and lofe the filver they 
contain. 

(15,) Mineralized by fulphur, with regulus of 
antimony and barytes. The butter-milk ore. 
I'his is found in the form of thin particles, on 
granular fpar, {Kir^an^^ fp* 13,) 

(16,) Combultible filver ore. 

This is a black and brittle fub fiance,' and 
leave about d per cent, of filver in its aihes* 
It is in fact a coal in which filver is found* 
{^Kir^jjan^ fp* J4,) 

(17,} With the acid of common fait. Miner a 
argmii enrnea^^ Hornttz^ or horn-filver ore. 
This is the fcarcefl filver ore ; it is of a white 
or pearl colour, changeable or varying on 
the furface, femi-tranfparent, and feme what 
dud lie both when crude and when melted. 
It cannot be decompofed without fome ad- 
mixture of fuch fubftanees as attradl the acid 
of fea-falL 

III. Platina del Pinto ; yntui Manca* 

This metal is a recent difeovery of our times ; and 
is deferibed with great accuj’acy by Scheffer, in 
the Ada of the Royal Academy of Sciences at 
Stockholm for the year 1752 ; as alfo by Dr 
Lewis, in the Philofophical Tranfa£tvona for the 
year 1754, vol. xhiii. and by many other wri- 
ters, By thefe deferiptions we are convinced of 
the refemblance this metal bears to gold ; and 
therefore we mufl allow it to be called gdd. 
It has, however, a variety of diltinguifiiing qua- 
F 2 litiea 
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(a) Wallerius mention^! the fix following varieties of this notable ore in his Specks 38S, viz, I. The red 
opaque, like cinnabar, from Andreafherg in the Haitz, and from Salberg in Weflmannia : 2, The bluifli, from 
Freiberg aud Aunaberg \ 5* The grey, from Freiberg and Andreafberg ; 4, The red tranfparent amorphoiia, of 
the garnet colour, from Potofi and loach imllal ; 5, The red tranrparentj cryfiallifed into prifmatic dc- 
caediea, or dodccaedrcs, from Hungary, Alface, aud the Duchy of Deuxponts ; 6. The only fuperficially red 
are, from Salberg and Ehrenfnederichfdoif, 
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Hiles Wficics its colcu^'i which afcevtJiin ks pecu- 
liar nature ; All which ^ wkh its hiltoiy, life a j 
6cc. are particularly defcribed under the detached 
article PnATi>jA. See alfo Ch em istay^/h^/i.'jc; and 
MetallurgYj Part IL feA. iii 
It is of a white colour. 

2. It is fo refi-a£tory in the fire, that there is no 
degree of heat yet found by which it can be 
brought into fufion by itfelf, the burning- 
g-afs excepted. But, when mixed with 
other metals and femimetalg, it melts very 
caiily, and efpeclally wnth arfenic, both in 
its metallic form and inform o£a calx or glafs. 

IV. Quickfilver, mt.:cury. Ifj^rar^yriimy 

•vum^ Mcrairm. See the article tcksilveei; 
ChkmistrY'Ai/c.v, at Mercurj; and Metalcur- 
GYj Part IL fed. vtit. 

Mercury JiHinguidies ilfelf from all metals by the 
following qualities (s.) 

a. Its colour is white and fhimng, a little darker 
than that of lilver. 

It is fluid in the coldj and divlfible by the lead 


force j but, ns it only flicks to a few bodies to Pcifcift 
which it has an attradioii, it is faid that it 
does not wet. ^ 

It is volatile in the lire. 

d. It attrads the other femimetals and metals i 
and unites with them all except cobalt and nic- 
kel, with which it cannot by any means yet 
known be made to mix. This union is called 
This amalgarnation, or mix- 
tion of metallic bQdie^s, according to the rea- 
dintfs with which they unite or mix, is in the 
following progreflion, via. gold, filver, lead, 
tin, xink, blfmuth, copper, iron, and the re- 
gulus of antimony j the three latter, how- 
ever, do not very readily amalgamate. Tlic 
iron requires st folution of the vitriol of iro-n, 
as a medium to promote the union, 
tf. It dUlblvcs in fpirit of nitre, out of which it 
is precipitated by a volatile alkali, and com- 
mon fait, in form of a white powder ; but if 
a flxed alkali is ufed, a yellow powder or cal^c 
is obtained (tJ. 

/. But 


(s) It were almoil fiipcrfluous, fays Mr Kirwan, to mention any other charadler of quickhlver than its li- 

quidity, to diflinguifli it. from other metals. In regard to this property, Bergman ohferves, that meremy 
conAitutes one extreme among the metals, and platina the other ; fince it requires to be melted only fuch a 
degree of heat as is rarely wanting in our atmofphere, and hoiis at the 6ooo degrees laearly after lead melts. 
See the table at p. 1 1 1 . Noii. But when the cold is increafed to the temperature denoted by 40 degrees below q 
both of Fahrenheit's and of the Swedilh thermometer, which both coincide in that point (lince 212— 32, or 
1 80 t zoo 1:32 7^ * 4-®). this metal concretes like any other metal, and becomes ^uite folid ; (lec 

Philofophical Tranfaaiotis for 17S3, p. 303.) Mercury in its common ftate, therefore, according to Berg- 
man (Treatife of EIe 3 . JHra 3 .), is to be confidered as a metal in fufion : and fince in its foltd ftate it is near- 
ly as malleable as lead, it by no means ought to be placed among the femimetals, otherwife etery other 
entire metal fliould be confidered as brittle, for none is malleable when in fufion. ^ •/! , t 

(t) 1. Mercury Is difTolved with great rapidity by nitrous acid ; the liquor is of a greenzfh-blue colour, 

but lofes it afterwards and becomes limpid, 'ibis folution, when made without heat, is ufed as a left for 
the analyfis of mineral waters, and has different properties from that made with the help of heat. In the 
firft cafe, fays Bergman, yery little phlogiftoii is loft, and the fait ealily cryftallifes, being white, and fcaiceiY 
acrid. It is not precipitated by diftilled water ; but by cauftic vegetable alkali, it i.s precipitated of a ye!- 
lowifh colour; by mild alkali, the precipitation is white; by mineral alkali, it is yellow, but it foon grows 
alfo white ; by volatile alkali, it turns to a greytlli-black colour; by Glauber’# /ftlt, or by pure vitriolic acid, 
the precipitation is white, grannUted, and in a fmall quantity ; nor, if this, precipitant has been fparmgly 
tiled, does this colour appear in lefs than an hour: by muriatic add, or common fait, the precipitation is 
alfo white, but In a large quantity, and in curdles. ^ • r 

2. But if the mercurial folution be put over a fatid-h<^, it may be charged^ with a quantity of mercury 
equal almoft to its weight* According to the chemifts ofYlijon, 10 ounces of nitrous acid may diffolve eight 
of mercury. The aftlon of the folvent becomes llronger with the heat ; emits great quantity of vapours ; 
and if not taken from the fire, will be too far evaporated. Diftilled water will precipitate from this folution 
3 white calx, becaufe It Is rrmre dephlogifticated, and the folvent is overcharged with it 5 and the water 
changing the deafity of the liquor, dIminiOies the adhefion of the calx, as Fourcroy remarks, xhis wht« 
calx will turn yellow, if boiling water be poured on it. The vegetable alkali precipitates it of a browni/h. 
yellowj wKich by deg^rees alTumes a pale-yellow tiage : the mild vegetable, and the mineral alkalies, 
duce nearly the fame colour j though when this kfl: ia employed, the colour turns afterw'aids to white. The 
precipitation by volatile alkali is quite whiLe alfo ; that by the vitriolic acid h yellow i aiid^ finally, a copioua 

white mncilaginous matter is the precipitate by the marine add. . t r i_zi t - r it 

^5,. This folution by nitrous acid is very caultic ; corrodes and deAroys animal lubjiaFiccs ; when it falls 
on'the Acin, ftains it it of a deep purple browa colour, which appears black r the flains do not go off be- 
fore the reparation of the epidermis, which falls away in fcales or kind of fcarSi It is ufed m furgery as a. 
powerful efcharotic, and is called mercurial 

4. The fame folution, by cooling, is fufccptible of forming cryftals, which vary from one another ac- 
coiding to dreumAances: for the moA part they are like needles ; are very can Aic ; redden the flan ; and 
detonate when put on burning coals, provided they be dry- They are called mercunai mirey which fiilee when 

heated in a crucible : exhales reddiAi fumes i affumes 3 deep ydiow colourj, wMck aftcr;vards turns to orange,. 
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f. But it Tc quires a boiling heat to diflblvc it in 
oil of vitriol (o )» 

It is not aiFeded by the add of common fait, 
unkfj it be previoully diffblvcd by other acids 
(v J ; in which cafe only they both unite with 
oneanoiherf and may be fublimed together; 
this rublimate is a ftrong poifon. 
i. It unites with fulphur J:»y grinding ; and then 
produces a black povrdcr called mitiera~ 

]is (w), which fublimes into a red fir i ate d body 
called 

The fulphnr is again feparated from the quicks 
lilverj by adding Iron or lime, to which the ful- 
phur attaches itfelf, leaving the quickfilver to 
be diflilled over in a metallic form ; but if a 
hxed alkali be ufed, fome part of the quick- 
hlver will remain diflblved in the refiduum, 
which is a liver of fulphur, » 

Quick filver is founds 

Native, or in a metallic flatc. Mt^rrurws natU 
or ‘virghi-ous. 

This found in the quick Tilvcr mines at Idra in 
Friuli, or the Lower Autlria, in clay, or in a 
black Haty /aph &Uarh, out of which it runs, 
eitlier fpontaneoufly, or by being warmed even 
in the hands. 

United to gold or filver- Hydrargyrum argenio 
VifI auro admiatum^ 

Mr ICirw^an aflerts, on the authorities of Monet 


A L O G y. t n? 

and Lin, Von GmcUn, that hi Sweden aiwi 
GeiTnany mercury has been found united to 
fiiver in the form of a fomewhat hard and 
brittle amalgam, ^ 

Rome de Fifle had a fpecimcn of this natural 
amalgam from Germany, which ts injbed- 
ded in a quaitzofe mafs, and mixed with cin* 
nabar, as Mr Mongez afierts ; and he adds, 
that in the royal cabinet, at the king’s garden 
at Paris, is depofited another fine fpecimen of 
this mercmlai ore, which was found crydalJifed 
in the mine called Carolma at Muchehlanlbcrj’ 
in the duchy of Deux Pouts. M, de Tlfie 
fpeaks alfo very politively of a fpecimen of na- 
tive gold from Hungary, which feems to be 
a natural amalgam of gold and mercury. It 
is compofed of quadra ngiilar prifms, of a grey- 
ifli yellow colour, and of a brittle texture. 

This fpecimen is alfo in the king's cabinet 
at the royal garden at Paris. 

Mr Kirwan, fpcaking of the method of ex- 
amining the purity of gold by the moiil way, 
fuppofes, with SirTorbcrn Bergman, that there 
are natural amalgamations of mercuTy with 
gold and fdver : and Neumann obferves, that 
fomc times a mineral, containing gold or i\U 
ver, is met with among mercurial ores, al- 
though this is a great rarity. 

It is evident, therefore, that there naturally ex- 

ilt 


and at lad to a brilliant red : in this Hate it is called r£c! or aremum c^raUmum^ It mufl be made in' 

a matrafs with a gentle heat if it is defigned to be corrodve for chirurgical purpofes. 

(u) 1. The vitriolic acid, concentrated and boiling hot, feizes on mercury, and prcfently reduces It if 
urged by heat to a kind of white powder, "which turns yellow by the affuficn of hot water, but does not 
difTolve in it ; this is called turhlth 7 nlmral t but if cold water, inllead of hot, was poured in the white mafs, 
the powder would not change its white colour into yellow as was faid above about the nitrous folutian. 

z. If Mercury be rarefied by heat into vapours, and thefe meet with thofe of marine acid in the fame 
date, a con ofive fublimate wiU be formed. This meUllic fait Ihoots into cry dab pointed like dnggera, whn h 
are the llrongell of all polfons. But there are various other procefles found in chemical authors to make 
this fait with more or lefs trouble. See CHEMiSTay, 814 — 818. 

3. If corrofive fublimate be mixed with tin and didilled, a very fmoking liquor is produced, called by the 
name of its inventor the fmohing liquor of Liha^uius, See Chemtstxv, u'' 8iq. 

The muriatic add in the fublimate is not fat u rated, and from hence proceeds its great corrofive power ^ 
for if a frelli quantity of meremy be added to it, and fublimed a fecond or third time, a fweet, or mixed 
fublimate, called merturius dulds^ is produced, which is not polfonous, and b given intemally as a purgative,;^ 
or an emetic, according to the dofe. See Chemistry, n'^Srq. 

(v) Muriatic acid does not upon qukkfilver unbfs this lafl be previoufiy deprived of as much plilo- 
gill on, as tVs" t>f the quantity contained in the hundred of fiber, or of //t in the hundred of zinc, (See 
Bergman's SdagrapMa , and his treatifeZ?e P/Jogjfii quaui irate. ) 

(w) The academicians of Dijon fay, that the true proportion to make this tethlops, is that of one part 
of brim ft one with four of mercury. Fotircroy directs only one of mercury, with three of flowers of fulphur,, 
to be triturated, till the mercury is extinguifiied. A black powder is then produced, which is the ssthkipa 
mineral. The combination is better effedted when the mercury b mixed vi'ith the fufed fulpliur : by agb 
tating this mixture, it becomes black, and eafily takes fire ; it Ihould be then taken from the fire, and the 
fiame fiiould be extingulihed a little after, {tirrrng the mafs till it becomes into folid clots. If this fubftance 
be expofed to a great degree of heat, it takes fire, the fulphur is confumed, and a fubftance remains wLioh. 
is of a violet colpur when pulverifed. This powder being put duto matraffts, tIU their bottom become red 
by the force of fire, is fublimed after fome hours, and artificial cinnabar is found in the tep of ilie vciTels cry* 
fiailifed into brown red needles. 

Mercury, divided by means of a rapid and continual motion, as that of a mill-whcd, gradually clianges iu 
fel fin to a very fine black powder, which is Called ^sthlopi per fc^ on account its coicur^ in order lo.dL 
ftinguifti it from this icibhps rnmnsiiis otent toned in the texts. 
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id various ores of quick filver, amulgam^ittd 
^ Jth filver, gold, and otker min era! a, although 
thty be but fddom.met with, 

C. Mineralifcd, 

[u] With fuJplinr, 

A. Pure* cinnabar, Cmnaharls nut 

a. Looic or friable cinnabar like red ochre. 
h. Indurated or lolid cinnabar. It is of a 
deep led colour ; and, with refpcdl to its 
texture, is either, 

I- Steel graiued I 
2. Radiated ; 

Compofed of fmall cubes, or fcaly ; or 
4. Cryftal’ifed, in a cubical form i it ia 
tranfparent, and deep red like a ruby- 
m. Impure cinnabars. 

j.) A mercurial ore is found In Idria, 
fays GeUert, where the mercury lies in an 
earth or Hone, as if it were in a dead form ; 
and has the appearance of a rtd-brown iron- 
Hone j but it is rmich heavier than that. It 
contains from three quarters to feven eighths 
of the pured mercui^ | leaves, after 
tion, a very black ilrong earth behind ; and 
gives fome marks of cinnabar. 

2, ) Liver ore, which k mod common in 
Jdria, and has its Jiame from its colour. — 
Outwardly it refembles an indurated irem- 
clay; but its weight difcovers that its con- 
tents are metaillc. it yields fometimes 80 
pounds of quickfdver per hundred weight. 

3. ) Burning in German, 

This ore may be lighted at the candle ; and 
yields from nine to 50 pounds of quick filver 
per hundred weight, £rmiiic/j, 

[3,3 With iron by fulphur. Pytitous cinnabar. 

Sir Torbern Bergman infevted this ore in the 
177 th feBion of his and fee ms 

doubtful whether this be a diftin£t fpecies 
from the cinnabar j as the iron is perhaps, 
fays he, only mechanically diffufed therein . 

Mr Mongez remarks, that there are but a few 
inllanccs of cinnabar in which iron is not 
found in its calcined form 5 though, in the 
nil of the ore being reduced, it palTea to ita 
jnetahic Hate, and becomes capable of being 
adfed on by the loadllone. 

Another pyn tons ore of cinnabar was found 
at Menidot, near St Lo in Lower Normandy. 

It conftHed in grams of different fizes, of a 
red brown colour : they had a vitriolic tafte 
and fulphureous fmelb Pound alfo at AR 
maden in Spain, and at Stahlbcrg in the Pa^ 
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ktinate * though at this laH place they are of tmperfea 
n dodecaedral form. 

C3O With filvev by the aerial acid, and fuR j 

phnr. 

This fee ms to be a native precipitate per 
or calx of mercury, It is faid to have been 
lately found in Fdria, in hard comp ad m a flea 
of a brownilh^red colour ; fee yourtml de Phy^ 
fiqus for January 17S4, p. 61. If this ac- 
count can be relied upon, it will prove, that 
quickliiver, even in a caldform it ate, is natu- 
ral! yTound mincraUfed with fdver by meaiis 
of fulphur. 

£4.] With fulpliur and copper. 

This ore is blackiili grey, of a glafly texture , 
and brittle ; crackles and fplita exccfiively iu 
the fire I and when the quicklllver and fulphur 
arc evaporated, the copper is difeovered by it* 
common opaque red colour in the glais of bo- 
ras, which, when farther forced in the fire, 
or diluted, becomes green and traurparent- It 
is found at Mufchlanlberg in the duchy of 
Deux Pouts, 

[5.] Mineralifed by the marine and vitriolic 
acids. 

Mineralogy owes the difcovery of this ore to 
Mr Woulfe, who pubh/hed an account of it 
in the Philofophical Tranfactions for 1776, 

It was found in the duchy of Deux Fonts, at 
the mine diltinguiflied by the name of Okrmof* 
ehaL It had a fpardike appearance. This ore 
is either bright and white, or yellow or black. 

It was mixed with cimmbar in a Hony matrix: 
and being well mixed with one-third of ita 
weight of vegetable alkali, afforded cubic and 
oflagonal cryilaB; that is, fait of Sylvius and 
vicriolated tartar. 

The marine fait of this mercury is in the 
Hate of fublimate corrolive. 

Order II. Imperfect or base Metals. 

, Tin. Stmfitim ^ yaplitr, (See the detached article 
Tins Alfo C h e m 1 st r Y-I/idex; and Metal l u rg y , 

Part II- fe£f. vi. and Part TIL feet, vi.) 

This is diffinguiflicd from the other metals by 
the following charaflm and qualitiee. It is, 
a. Of a white colour, which verges to the 
blue than that of filver. 

It IB the inoll fufible of all metals ; and, 

£. The leaft duiftile j that is, it cannot he ex- 
tended or hammered out fo much as the 
others (x). 

d In 


(x) Tin is fuJBciently du^lik to be beaten into very thin leaves. But duftiJily and extenftbility are 
different piopcrtiee, lefs conneded with one another than is generally imagined- Iron and Heel are drawn 
into exquifjte fine wurc, but cannot be beat into very thin leaves. I’in, cm the other hand, is beat into fine 
leaves, and may be exended between rollers to a confiderable furface. The tin-fheet ufed In various arts, h 
commonly about ^4^th part of an inch ; but may be extended twice nS mucli in its dimenfiona without diR 
ficulty. Notwithffanding this excenfibility, tin cannot be drawn into wire, on account of the w^eak cohefum 
of its pariides- A tin wire, however^ of one-tenth of an inch diameter, is aUe to fuppon a weight ol 49 {■ 
pounds, according to Fourcroy. Gold and filver p^ffefs both properties of dudility and exlenfibility the raO-H 
eminently of all metallic bodies ; whilll lead, notwithilanding its flexibility and foftnefe, caimot be made cither 
into leaves or wire of any finenefs. 
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d* Tn breaking or bending', it makes a crack- 
ling noife. 

It lias a fmell particular to lEfelf, and which 
cannot be deicribed* 

f. In the fire it h eafily calcined to white a flies, 
which are 25 percent, heavier than the mc^ 
fal itfelf. During this operation, the phlo- 
gifton IS feen to burn off in form of fmall 
fparkles among the adies or calx. 

This calx is very refractory ; but nvay, how- 
ever, with a very ftrong degree of heat be 
brought to a glafs of the colour of colophonyi 
But this calx is eafily mixed in glafs com- 
poQtionsj and makes with them the whittf 
enamel. 

It unites With all metals and fern i metals ; 
but renders moil of them very brittle, ex- 
cept lead, birmuth, and zinc. 

It amalgamates eaiily with quickfilver- 
L It diffolves in aqua- regia, the fpirit of fes- 
falt, and the vitriolic acid ; but is only cor- 
roded into a white powder by the fpirit of 
nitre. The vegetable acid, foaps, and pure al- 
kaline falts, alfo corrode this metal by de- 
grees 

I, Its fpecihe gravity to water is as 7400 to 
1000, or as 7^21 to looo. 

Difiblved in aqua- regia, which for this pur- 
pofe ought to confifl of equal parts of the 
fpirit of nitre and fea-falt, it heightens the 
colour of the cochineal, and makes it deeper 1 
for otherwife that dye would be violet. 

^ !-) Native Tin. 

The exiftence of native tin has long been 
queftioned : but it has undoubtedly been found 
feme y'cars ago in Cornwall, as Mr Kir wan 
remarks, 

j. Malleable tin, in a granular form, and alfo in 
a foliaceous lhape, illuing out of a white hard 
matter like quartz; but which, after being 
properly affayed, proved to be arfenical cry- 
ftals ; a circum (lance that evinces its being na- 
tive tiiT, hnce the arfenic could not remain 
in this form if the tin had been melted. It 
appeared like a thick, jigged, or fcolloped 
lace or edging; and was found near St Autlk 
in Coinw-all, 

In the form of cryftalHne metallic lamina, or 
laminated cry Ibis, riling fide by fide out of an 
edging, which Ihone like melted tin : they 
were almoll as thin as flakes or fcales of talc,, 
interfe^ting each other in various directions, 
Mith fome cavities between them, within which 
appeared many fpecks and granules of tin, that 
could be eafily cut with a knife ; this was alfo 
found in Cornwall. 

3. In a mail'y form, more than one inch thick, 
in fame places, and inclofed in a kind of quart- 
zous ftone ; or rather in an hard crutl of cry- 
ft alii fed ai fenic. 

Q2-) Calclform Ores of Tin. 

y/. In form of a calx, St^f^num ca/ciforme. 

A* Indurated, or vitrified. 

1. Mixctl wuth a fmall portion of the calx 
of arfenic. 


A L o G Y. 

a. Solid tin ore, without any determinate 
figure. Tin Hone. 

It refembles a garnet of a blackifh 
brown colcmr, but is much heavier; and 
has been confidered at the Englifii tin- 
rmnes as a ftone containing no metal, 
until fomc years ago it began to be 
fmeltcd to great advantage. 

15. CryftalhTed. 

fl. Tin fpar, or white tin ore. This is ge- 
nerally of a vvhitifh or grey colour; fonie- 
tmies it is ydlowifh, femi-tranfparent, 
and cryftailifed, either of a pyramidical 
form, or irregularly* 

L Tin -grains. This ore, like the garnets* 
is of a fpherical polygonal figure ; but 
fee ms more untluous on its furface, 

1. In large grains, 

2. In fmall grains, 

B* Mixed with metals. 
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Metals, 

Tin. 


]. With the calx of iron, as in the garnet, 

2. With manganefc. See the Semmetak^. 

C* Mine rail fed, 

u With fulphur and Iron, 

2. With fulphur. J^nrum 

'Ihis was difcovered by Profefibr Berg- 
man, among fome minerals which he recei- 
ved from Siberia, Me obfers'cd two forts 
of it, analogous to the two artificial combi- 
nations of tin with fulphur, 

I, One nearly of the colour of zinc, and 
of a fibrous texture, which conialned 
about 20 J>er cmt. of fulphur, and the 
remainder tin, 

2 The other enveloped the former like, 
a cruft; refembled aiirum mufivum ;and 
contained about 40 per cent of fulphur, a 
fmall proportion of copper, and the re- 
mainder tin. Mem.StockhSor 1 7 : i,p.32S* 
At Hud Rock* in St Agnes in 
Cornwall* there has been found a me- 
tallic vein,, nine feet wide, at 20 yards 
beneath the furface. Mr Rafpe was 
the firft who difcovered this to be a 
fulphurated tin -ore: it is very cotn- 
pad* of a bluiih white colour, ap- 
proachmg to grey fted, and fimilar to 
the colour of grey copper ore ; it is 
lamellar in its texture, and very brittle, 
Ic con lifts of fulphur, tin, copper, and 
fome iron, Mr Rafpe propofes to call 
it hll-metai ore. 

According to Mr Klaproth^s ana- 
lyfis of this or-e, i 19 grains contain 30 
of pure fulphur; 41 of tin ; 43 of cop- 
per ; two of iron ; and three grains of 
the ftony matrix. In agother fpeci^ 
men of the fame fulphurated tin-ore 
from Cornwall, there were id the hun- 
dred 25 parts of fulphur*34 of tin, 36 
of copper, three of iron, and two of 
the ftony matrix, 

IL } Plumlum^ Satunmi. {See the article 

and CuEMisTRY-/Wf.v Alfo METALnuEiGya . 
Part XI, fed, v. and Part ill. fcdl. vii.) 

Th& 
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The propertfes oflead zre follows. 

fj, It is of a bluifh white colour when freflibroke, 
b^it foot! (iulis or fullies in the atVi 
It is very heavy ; viz. to water aa 11,325 to 
JOOOi 

r» It is the fofteft metal next to gold ; but it 
has no great tenacity, and is not in the kaft 
ffuiorous. 

tl It 13 eafily calcined ; andj by a certain art in 
managing the degrees of the fre, its calx be- 
comes whitCj yellow, and red. 
e. Tins calx meks eafier than any other metallic 
calx to a glafs, which becomes of a yellow co- 
lour, and femitranfparent. This glafs brings 
other bodies, and the imperfedt metals, into 
full on with itt 

jf. It dilTolves, 1 R, In the fpiint of nttre ; 2dly, 
In a diluted oil of vitriol, by way of digeftion ; 
3dly, In the vegetable acid ; 4thlj, In alkaline 
folutions j and 5thly, In cxpreRed oils, both 
in the form of metal and of calx, 
ft gives a fweet take to all folutions- 
It amalgamates with quickfdver. 

With the fpirit of fea-falt it has tjbp faipe ef- 
fect as filveiv w^hcreby is prod'U^ted a 
corneus* ;)j 


J?' 
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It does not tinit^ with iron, ib 13 
added to it in the fre. 1 

/. It works on the cupel, which i^goifie^ t^iiatiits 
glafs enters into certain porous bodies, deftU 
tute of phlogifton and alkaline falts. 

JK. It melts in the fire before it is made red-hot, 
almoft as tnfily as the tin. 
n. Its calx or glafs may be reduced to its metallic 
Hale by pot-a(hes. 
fi.] Native Lead, 

For proofs of lead being naturally found in 
its metallic Hate, fee the article Lead — It may 
be here added, that Henckd likewife affirms its 
ex ill e nee 5 in his/’/jra S^iurnt/iws ; (fee Kirwan’a 
J^kments cf p. 297, 2 9 8.) Walle- 

rius afferts, that it has been fo found in Poland, 
a fpebimen of which was kept in the colledion of 
Riditer; and adds, that a fimilar one found at 
8c hneberg, was feen in the colledion of Spener, 
( voh iL p. 30 U) 

Dr Lawfoii, in his Englifh edition of Cra- 
mer’s Art of Effaylng Metals, fays, that fame 
pure native malleable lead had been lately found 
in New England; (p. 1^7.) And laftly, Pro- 
ibffor Bergman did not hefitate to infert, by it- 
fdf alone, the ndlh-unif in Se£l. 1 80* of 

hi s Sci^gr&pbm * 

[^2.3 Calciform Lead. 

Lead is found, 

In the form of a calx, 

A. Pure, 

n. Friable lead ochre, native cerufe* 
b. Indurated lead fpar, or fpatofe lead ore* 
i. Radiated, or Hbrous. 

]p White, from Mendip -hills, in Eng* 
land. 

ii- Cryftalllfed in a prifmatic figure. 

I, White, from Norrgrufva in Weft- 
manland* 

X* 2 }$i 
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3* Ydlowlfh green, from Zchopau in imperfcA 
Saxony. 

B. Mixed, ^ . 

1. With the calx of arfemc, a rfenlcal lead 
fpar. 

2* Indurated. 

White^ Mr Cronfledt has tried fucli 
an ore from an unknown place in Ger- 
many, and found that no metallic lead 
could be melted from it by means of 
the blow -pipe, as can be done out of 
other lead fpars ; but it muft he per- 
formed in a crucible. {See the article 
Lead* par. lii.J 
3. With a calcareous earth* 

This ore effervefees with aquaTortis, and 
contains 40 per cmL of lead ; on which 
Account I3 is placed here rather than 
»mong the calcareous earths* 
i?. Mineralifed. 

j. \Yith fulpliur alone: the dky^Jch^elffl or if ley* 
j of the Germans. 

a . S t e el-gra ined 1 e ad- ore . 

Radiated, or autimoniated lead-ore* 

c. Teffijllated, or potter’s lead-ore. 

At Villach in AuHria there is fakl to be 
found a potter’s kad-orc, which contains not 
the kaft portion of filven 

2* Mineralifed by the vitriolic acid. 

This ore was difcovered by Mr Mbnnet- 
It occurs fometimes, though rarely, in ihc 
form of a white ponderous calx ; and feems 
to originate from the fpontaneoiis dccompofi- 
tion of the fulphurated kad-orcs above noen* 
tioned. 

3. By the acid of pliofphorus. 

T’his ore was lately difcovebed by G.ihn ; 
and is of a greeniih colour, by reafon of a 
mixture of iron. See the article Lead, 
par. 6 . 

4. With fulphurated filvcr* Gahja / alfo called 
b/ey^lan^ by the Germans* Rotter’s ore* 

ft* Steel- grained, 

b. Witli fmall fcalesi 
€, Fine-grained. 

r/i Of a Jme cubical texture ; and, 
f, Of coarfe cubes. Thefe two varieties are 
found in all the Swediflt filver-mines. 

^ CryRallifcd* 

The ft eeb grained and fcaly ores are of a 
dim and dull appearance when they are 
broken, and their particles have no deter- 
mined angular ligure t they are therefore in 
Swedifli commonly called My/hh^tif ; in op* 
pofition to the cubical ores, which are call- 
ed bly^knis . The moft pm of the ores call- 
ed 6 lyglein% contain lilver, even to 24 ounces 
per emt* of which we havf inftaiices In the 
mines of Salberg, where it has been obfer- 
ved, that the coarfe cubical lead ores are ge- 
nerally the richeH in filver, contrary to 
what is commonly taught In books ; the 
reafon of which may perhaps be, that, in 
making the cEays on thefe two ores, the 
Coarfe Gubical can be chofea purer or 
; frear 
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freer* from the rock than the fine cubical 
ores. 

5. With fulphurated iron and ixhcu This li 
found, 

a. Fine-grained, k Fine cubicaL c, Coarfe- 
cubicah When this ore is fcorified, xt yields 
a black flag ; whereas the preceding lead- 
ores yield a yellow one, becaufe they do not 
contain any iron. 

6. With fulphurated antimony and filver ; anti* 
moniated or radiated lead-ore. This has the 
colour of a blyglanz, but is of a radiated tex- 
ture. 

It is found, 

a. Of fine rays and fibres j and. 

Of coarfe rays or fibres. The lead in thia 
ore prevents any ufe being made of the anti- 
mony to advantage ; and the antimony like- 
wife in a great meafure hinders the extrac* 
ting of the filver. 

7. Mine rah fed by arfenic. 

This ore was lately difeovered in Siberia.— 
Externally it is of a pale, and internally of 
% a deep red, colour. See the article Lead, 
par. 10- 

C, Mixed with earth ; flony, or fandy lead ores. 
Thefe confill either of the calciform or of the 
galena kind, intimately mixed and diffiifcd 
through ftones and earth, chiefly of the calca- 
reous or of the barytic genus. See Lead, 
par, II. 

U/sSf See. Qf Lead. See Lead, and the other 
articles above referred to. 

Ill, Copper j Cuprum^ (See the article 

Copper : Alfo CHEMisTR,Y-/w£/ejc ; and Me- 
TALLuaG^, Fart II. fe£t, iv. and Fart 111 , 

fe^l. iv.) 

This metal is, 

a* Of a red colour. 

P. It is pretty foft and tough. 

c. The calx of copper being diiToked by acids 
becomes green, and by alkalies blue. 

d. It is eafily calcined in the fire into a black ifli 
blue fubftance, which, when rubbed to a fine 
powder, is red ; when melted together witli 
glafs, it tinges it fir ft reddifli brown, and af- 
terwards of a tranfparent green or fea-green 
colour. 

f. It diflblves in all the acids, and like wife in al- 
kaline folutlons. It is eafier diflblved when in 
form of a calx than in a metallic ftate, efpeci- 
ally by the acids of vitriol and fea-falt, and the 
vegetable acid. 

Vitriol of copper is of a deep blue colour ^ but 
the vegetable acid produces with the copper a 
green fait, which is verdigris. 

It can be precipitated out of the folutlons in a 
metallic ftate i and this is the origin of the pre- 
cipitated copper of the mines called Z^iment 
copper. 

h. It is not eafily amalgamated xvitli i| tuck filver; 
but requires for this purpofe a very ftrong tri- 
turation, or the admixture of the acid of nitre, 
f. It becomes yellow when mixed with xiuc, which 
Voi-,XIL Fart I. 
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has a ftrong attradtion to it, and makes bra fa, hnperfcA 
pinchbeck, &c. _ 

L When this metal is expofed to the fire, it 
gives a green colour to the flame in the mo- 
. ment it begins to melt, and continues to do fo 
afterwards, without lofiag any thing confide- . 
rable of its weight. 

[f>] Native copper. 

Copper found naturally in a metallic ftatCj is 
c^ed virgin or native copper* It in met with, 

1. Solid. 

2. Friabh, in form of fmall, and fomewliat co- 
here n t g rai n s . Free ipi tated o r z i men t copp e r, 

j^2.] Calciform. 

Copper, in form of a calx, is found, 

1. ) Pure. 

A. Lonfe or friable ; Odra veneris* 

I- Blue ; Ceerukum montanum. Very fel- 

dom found perfedly free from a calcare- 
ous fubftance. 

2. Green ; Vlnde montanum. Both this and 
the former colour depend on menftrua, 
which often are edulcorated or waihed 
away. 

3, Red. This is an efllorefccnce of the 
glafs copper ore. 

B, Indurated. Glafs copper-ore. 
a. Red. This is fometimes as red as feal- 

ing wax, and fome times of a more hver- 
brown colour. 

It is always found along with native 
copper, and feems to have loft its phlo- 
gifton by way of efflurefcence, and to be 
changed into this form. It is likewife 
found with the fulphurated copper, impro- 
petly called glaj^ copper ~ore, 

2. ) Mixed. 

A. Loofe or friable ; Ochra veneris friahdh im^ 
pur a, 

1, Mixed with a calcareous fub fiance; £ 7 <s- 
ruletm motUanum* In this ftate copper- 
blue is moftly found. It ferments du- 
ring the folulion in aquafortis* 

2, Mixed with iron. Black. It is the 
decompofitlon of the Fahlun copper ore* 

1. Indurated. 

I. Mixed with gypfum, or plafier. Green. 

2* Mixed with quartz, a* Red, from Sua- 
nerikog in the province of Smoland. 

3, Mixed with lime. Blue. This is the 
Lapis Armemtsy according to the accounts 
given of it by authors. 

3. ) Cupreous ftones* 

Analogous to the calciform copper ores, are, 
i , The lapis (irTnenusiL 7 See the detached ar- 
%. The turquoife. ? tide Copper, 7, 

[3,] Diffolved and mmeralifed ; Cuprum mimralt^ 
faium, - 

A. With fulphur alone. Grey copper-orc ; alfo 
called, improperly, ^iafs copper-ore. 
a. Solid, without any certain texture, and vety 
f»ft, fo that it can he cut with a knife 
almoft as eafily as black lead. 

I* Fifie cubical. In Smoland this is fome- 

time* 
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times found decompofed or weaihertd, and 
changed into a deep mountain blue* 

B* With fulphurated iron. Almera cupri pyr ’Uacea ; 
yellow copper ore. Marcalttical copper ore ; 
Pyrites cuprL This is various both in regard to 
colour and in regard to the diiFerent propori 
tion of each of the contained metab ; for 
inftance, 

tt. Blackirn greyj inclining a little to yellow ; 
Pyrites cupri grijeus* When decayed or 
weathcredj it is of a black colour j is the 
richeft of all the varieties of this kind of 
copper ore, yielding between yo and 6o 
per cent* and is found in Spain and Ger- 
many. 

Reddiih yeUowj or liver brown, %vith a blue 
coat on the fur face j JWtiera cupri h'S^uretf* 
lliis ore yields between 40 and 50 per end, 
of copper, and is commonly faid to be blue*, 
tiiongh it is as red, when frefli broken# as a 
red copper regulus. 

f. Yellow iih green ; Pyrites cupri Jlan^o viridefeensm 
This is the moll common in the north part of 
Europe : and is, in regard to its texture^ 
found, 

1. Solid, and of a fliiiiing texture. 

2. Steel grained, of a dim texture. 
Coarfe-grained, of an uneven and ftiining 
texture. 

4. Ciydallifed marcafitical copper ore. 
f?. Of long odloedrical cryitais. 

J. Pale yellow. This cannot be deferibed but 
as a niarcafite, though an experienced eye 
will eafdy difeover lome difference between 
them. It yields iz per cent, of copper. 
Eivcr-coloured. 

c. With fulphurated diver, arfenic, and fome iron^ 
Fallow copper-ore ; which contains only a few 
ounces of filver. This ore is found in Hun* 
gary and Germany, wliere it is called hiack 
copper ore. 

р. With fulphurated ar fen ic and iron. White cop- 
per ore. 

E, Pyritous copper, with arfenlc and sine. 

According to Mr Monnet, this ore Is found 
at Catharine berg in Bohemia, it is of a browa 
colour; of a hard, fohd, compadl, granular 
texture ; and contains from 18 to 50 per eenU 
of copper, 

F. Dilfolved by the vitriolic acid ; Viirmium ve- 
neris, See the article copper, xiiz. 

с. With phlogiilon. Copper coal ore, confining 
of the calces of copper, mixed with a bitu^ 
minous earth. 

H, Mineralifed by the muriatic acid. This ore 
was found in Saxony, and had been generally 
midaken for a micaceous fublbnce, which in 
fa^ it greatly refembles. It has not yet been 
found in large mafles, but only in a fuperficial 
form, l/ke a cruft over other ores. It is mo' 
deratejy hard and friable j of a hne green co- 
lour, ^nd fometimes of a biuilh green, cry- 
flail ife^l in a cubic form, or with a foliated 
texture, or in little fcales refembliug^ green 
mica or talc. This ore is eafdy dillblved by 
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nitrous acid : the folution takes a green colour ; 
and the metal may be precipitated on a po- 
lifhed plate of iron. If fome dn>ps of a ah -1^, * 
trous folution of filver be mixed witli it, a 
white powder of iima conim will be precipi- 
tated, which difcovers the prefence of the 
muiiatic acid in this ore. 

The Lifts of copper are very numerous, although 
not thoroughly known to every one. Several of 
thefe have been mentioned under the detached 
article, and in Chemistry, Others of great im- 
portance may be here added. Its gieat ductility, 
lightnefs, ftrength, and durability, render it of very 
extenfive utility. Blocks, or bars of c ipper, are 
reduced into fiat flieets of any thicknefs, by being 
fu ll heated by the reverberation of the name, in 
a low- vaulted furnace, pigpeily conftru£led for 
the purpofe 3 and then immediately applied be- 
tween large rollers of Heel, or rather of cafe-har- 
dened iron, turned by a water- wheel or by the 
llrength of hoifcs, fo that the hot metal is there 
quickly fqueexed 3 and the operation is repeated,, 
bringing die rollers every time nearer to one an- 
other, till the metallic fheet acquires the intended 
thicknefs. 

Thefe copper flieets are vei'y advantageonfly em- 
ployed in Iheathing the bottoms of men of war 
and other veflels, which by this means are pre- 
vented from being attacked by the fea wormx, 
and are kept clean from varioua marine concre- 
tions, fo as to fall with confiderably greater fwift- 
nefs. Copper Iheets are alfo employed 10 cover 
the tops of buildings inlkad of flates or earthen 
tiles, as is ufed in Sweden ; and fome architects 
have begun to introduce the ufe of copper cover- 
ing into Great Britain, which is much lighter, 
and may be tiled with great advantage, ale ho ugh 
It mcil be much dearer in the prime eoft. 

Sundry preparations of copper are employed in 
painting, ftaining, and for colouring gkfs and 
enamels. See Glass and Esamel. 

The folution of copper in aqua-fords ftains marble 
and other Hones of a green colour ; wlien pre<u- 
pitated wdth. chalk or whiting, it yields the 
green and the bine verditer of the painters. Ac- 
cor&ng to Lewis, a folution of the fame metal 
in volatile fpirits Hains ivory and bones; when 
macerated for fome time in the liquor, they be- 
come of a fine blue colour, which, however, tar- 
nifhes by expofure to the air, and becomes greeu 
afterwards. 

The iarf.e author prepared elegant blue ghfies, by 
melting common ghifs, or pow'dered flint and fix- 
ed alkaline fah, with blue vitriol, and with an 
amalgam of copper ; fine green ones were made 
wdth green verditer, and with blue verditer, as 
well as with the precipitate of copper made by 
fixed alkalies, and with a precipitate by zinc 3 and 
a reddifli glafs was produced by the calx and fco- 
ria of copper made by fire alone. Even in thi !5 
vitreouB Hate, it feeras as if a continuance of fire 
had the fame effect in regard to colour, as air has 
upon copper in other forms ; as fome of the moH 
bCfiutifui blue glafles, by contlimcd fufion, have 
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f mpcrf^a c^mnged to a gi-ecn colour. S?e farther the article 

T A I, St Brass in l/:t^ 

^ Verdegns is a preparation of copper difFolved hf 

the vegetable adds, which a£t on this metal, dif- 
folving it very flowly, but in con Gderablctiuan tit- 
ties* it produces a tine green pigment for paint- 
ing both hi oil and water colours, mclining move 
or Icfs to the bluilh according to circninftances. 

, So great is the tenacity of copper, that a wire of 
a tenth of an inch in diameter u capable of fup- 
I porting 2199,5 pounds weight before it breaks. — 

I Copper may be drawn into very line wore, and 

, beaten into extremely thin plates* The German 

j artilfs, chteSy thofe of Nurenberg and Aufburg, 

are faid to polTefs the bed method for giving to 
thefe thin plates of copper a fine yellow colour 
- like that of gold. Sec the articles BRjss-Coimir 
i and BKAs^-l^enf^ 

j| The parings or fhreds of thefe very thin leaves of 

li yellow copper being well ground on a marble 

plate, are reduced to a powder ijrailar to gold, 
which ferves to cover, by means of fotne gum- 
water, or other adhefive fiaid, the furface of va- 
j nous mould Inga or other pieces of curious work- 

manlhip, giving them the appearance of real 
; bronze, and even of fine gold, at a very trifling 

expellee ; becaufe the gold colour of this metallic 
I powder may be eafily raifed and improved by 

j llirring it on a wide earthen bafon over a flow 

fire. 

I In fome of ita flatea, copper 15 as difficultly cx- 

I tended under the hammer as iron, but prove# 

fofter to the file, and never can be made hard 
li ' enough to firike a fpark with flint or other Hones } 

I from whence proceeds the life that is made of thia 

metal for chifels, hammers, hoops, 3cc. in the 
gun-powder works. 

The vjtnolic acid does not a£t on copper nnlefa 
conceittrated and boiling ; during this folution a 
great ejuantity of fulphureous gas flies off j after- 
wards a brown thickilh matter h found, which 
contains the calx of the metal partlyj combined 
with the acid. By folution and hltratioii, a blue 
I folution Is obtained, which being evaporated to a 

Ij certain degree, produces after cooling long rhum-* 

boidal cryltals of ^ beautiful blue colour, called 
j vitriol of copper ; but if this folution be merely 

I expofed a long time to the air, it affords cryflajs, 

I' and a green calx is precipitated, a colour which 

j all calces of this metal affumc when dried by the 

• air, Blue vitriol, however. Is feidom formed by 

, ■d|frohmg the metal directly in the vitriolic acid. 

1 hat fold in the fhope 13 mollly obtained from 
j 'Copper pyrites. It may alfo be made by ft ratify- 

i iiig copper-plate# with fulphur, and cementing 

i' 

I 

' ' ■ I ■ 
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them together for fome time j becaufe the vitnc* 
be acid of the fulphur being dilcngaged, attacks 
and corrodes the metal, forming a metallic fait, ^ ^ t 
which by affufion of v/ater yields perfect cry llak 
of blue vitriol. See Vitxiol. 

The nitrous acid, on the contrary, diffolvea copper 
when cold with great rapidity ; and a^reat quan- 
tity of fmoaking air or gas flies off, which, on 
being received In a pneumatic apparatus, and 
mixed in a glafa tube with atmofpheric air, fliow'^ 
its good or bad quality for the lefpiration of li- 
ving animals, according as the common bulk is 
more or lefs diminifhed* This is one of the moil 
important of Dr Frieffley’s difeoveries ; and va- 
rious inilruments known by the name of etiSo* 
have been fince invented for making tlicfc 
tx penmen ts with cafe and fadsfaClion* SecDu- 

n IOMETER. 

But ibe moft common ufe of copper Is to make all 
forts of large fUlls, boilers, pots, fumiels, and 
other veffels employed by dilUUers, dyers, che- 
mifts, and various other manufacturers, who make 
ufe of large quantities of hot liquors in their va- 
nous operations. 

Although copper when pure is extremely valuable, 
on account of its duftility, liglitnefs, and ftrength, 
it is, however, lefs iifeful on many occafions from 
the difliculty of forming large mafles of work, 
as it is not an eafy matter to caff copper folid, fo 
as to retain all ks properties entire. For if the 
iieat be not fufiiciently great, the metal proves 
deficient in toughiiefs when cold j and if the iieac 
be raifed too high, or continued for a length of 
time, the copper blifters on the furface when calt 
in the moulds ; fo that the limits of its fulion arc 
very contra^eii. And from thefe circumflance# 
pure copper ia rendered lefe applicable to fevcral 
purpofes- 

We find, however, that the addition of a certain 
proportion of zinc removes almolt all thefe incon- 
veniences, and furniflies a mixed metal more fu- 
fible than copper, very dudtile and tenacious when 
cold, which docs not fo readily fcorify in a mode- 
rate heat, and which is lefs apt to rull from the 

* ad ion of air and moitlure* 

Copper is the bafis of fundry compound metals 
for a great number of mechanical and economi- 
cal ufea of life, fuch as brafs (y), princess-metal^ 
tombac, bell -metal, white copper, &c. See Che- 
mistry, 1 154, &c. 

If the mixture is made of four to fix parts of cop- 
per, with one part of zinc, it is called Prince's* 
tndaL If more of the copper is taken, the mix** 
ture will be of a deeper yellow, and then goes by 
the name of tombac* 

0^3 Bell* 


,i 

( Y ) Brafs Is frequently made by cementing plates of copper with calamine, where the copper imbibes one** 
^ fourth or one-fifth its weight of the zinc which rifesfrom the calamine. The proeefs confiils in mixing three 

parts of calamine and two of copper witix charcoal daft in a crucible, which is expofed to a red beat for feme 
I brought to fufion. The vapours of the calamine penetrate the heated plates of copper, and 

add thereby to its fufibhty, It is of great confequence for the fuccefs of this proeefs to have the copper cut 
tnto fmall pieces, and intimately blended wdth the calamine. See Chemistry, n® **54- 
I In moft foreign founderies the copper is broken fmall by mechanical means with a great deal of labour ; but 

I at 

I 
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Bcll nietal h P mixture of copper and tin, forming 
n compound extremdy hard and fonorous, and is 
Itfs fubje^l to altcvation* l>y expofure to the air 
than any other cheap inetal. On this account it 
IS advatitageoUily employed In the fabrication of 
various iitenfils and a r ticks, as cannons, bells, ha- 
tues, dtc* in the compofition of which, however, 
other metals are mixed in various propiortions, ac- 
cording to the fancy and experience of the artift, 
1-V bite-cop per is prepared with arfenic and nitre, as 
mentianed under Chemistry, 1 157- 
But the principal kind of white-copper is that wicli 
wliich fpcciiliims of reflecting tclelcopes are madep 
See the article Speculum^. 
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g. It is diflblved by all falts, by water, and like imperf-dt 
wife by their vapours* The calx of iron is dif- ^ 
folved by the fpint of fea-fak and by aqua* 


regm* 


VII, Iron ; Firruvi, Mars. This metal is, 

Of abUckiih blue ihining colour* 

L It becomes dudtile by repeated heating be- 
tween coals and hammering* 

£, It 13 attraifted by the loadltone, which is an 
iron ore \ and the metal itfelf may alfo be ren- 
dered magnetkak 

d. Its fpecilic gravity to water U as 7,64 5 > or 
Sooo; looo* 

e* It calcines eafily to a black fcaly calx, which, 
when pounded j is of a deep red colour* 
y'* When this calx is melted in great quantity 
with giafs com poll tio ns, it gives a blackifh 
brown colour to the glais ; but in a fmall. 
quantity a grecnifli colour, which at laft va- 
nilhes if forced by a llrong degree of heat. 


h. The calx of the dilTolved metal becomes yel- 
lowj or yeUowifh brown ; and in a certain de- 
gree of heat it turns red* 
f* The fame calx, when precipitated from acids 
by means of the fixed alkali, is of a ^reenifli 
colour j but it becomes blue when precipitated 
by means of an alkali united with phlogifton ; 
in which btl circumkance the phlogillon unites 
with the iron: thefe two precipitates lofe their 
colour in the fire, and turn brown. 

The vitriol of iron is brown. 

Iron is found, 

fi*]] Native, See the detached article 
[2.3 In form of calx. 

Pure, 

A. Loofe and friable* Martiial ochre j Mlntra 
ochraesa* 

1* Po widely; Orhra ferru This Is comm only- 
yellow or red, and is iron which has been 
difiblved by the vitriolic acid. 

2. Concreted* Bog- ore. 

i7* In fo"-m of round porous kallSi 
h. More folid bars* 

u In fmali flat pieces, like cakes or pieces 
of money- 
iL In fmall grains* 

e* la 


at Eriftol the w^orkmen employ an eafier method* A pit k dug In the ground of the manufacture about 
four feet deep, the fides of which are lined with wood. The bottom is made of copper or brafs, and is move- 
able by means of a chain. The top k made alfo of brafs with a fpace near the centre, perforated with fmali 
holes, w'hich are luted with day ; through them the melted copper is poured, which runs in a number 
of flre3tns Into the water, and this is perpetually renewed by a frefli llream that paiTcs through the pit. As 
the copper falls down it forms itfelf into grains, wliich collei^ at the bottom. But great precaution is required 
to hinder the dangerous explofions which melted copper produces when thrown into cold water \ which end is 
obtained by pouring fmall quantities of the metal at once. The granulated copper is completely mixed with 
powdered calamine, and fufed afterwards* The procefs iafls eight or ten hours, and even fome days, accord- 
ing to the quality of the calamine. 

It is a wonderful thing, fays Cramer, that zinc itfelf, being fimply melted wlih copper, robs it of all its 
malleability ; but if it be applied in form of vapour from the calamine, the fublimates, or the flowers, it does 
not caufe the metal to become brittle. 

TJie method mentioned by Cramer to make brafs from copper, by the volatile emanations of zinc, feems to 
be preferable to any other procefs, as the metal is then preferved fiom the heterogeneous parts contained in the 
zinc itfelf, or in its ore. It confifts in mixing the calamine and charcoal with moillened clay, and ramming the 
mixture to the bottom of the mekiiig pot, on which the copper, , mixed alfo with charcoal, i&.to be placed 
above the rammed matter* When the proper degree of heat is applied, the metalUc vapour of the zinc con- 
tained in the calamine will tranfpire through the clay, and attach itfelf to the copper, leaving the iron and the 
lead which were in the calamine retained in the clay, without mixing with the upper raetak Dr Watfon fays, 
tliat a very good metatlurgift of Briilol, named John Champion, has obtained a j patent for making brafs by 
combining zinc in the vapourous form with heated copper plates and that the brafs from this manufatlure is 
reported to be of the fineilkind : but he knows not whether the method there employed is the fame with that 
mentioned by Cramer. 

Braf« is fome times made In another way, by mixing the two metala dIrc£Uy ; but the beat requifite to melt 
the cdpptr makes the zinc burn and flame out, by which the copper is defrauded of the due proportion of- 
zinc. if the copper be melted feparately, and the melted zinc poured into It, a confiderabk nd dangerous 
explofion enfiies ; but If the zinc is only heated and plunged into the copper, it is quickly : . bibed and re- 
tained* The union, however, of thefe tw^o metals fucceeds better if the flux compofed of It i ammable fub- 
ftances be firfl fufed in the crucible, and the copper and' zinc be poured Into it. foon as they appear tho* 
roughly melted, they are to be well flirred^ and expeditioufly poured ©ut, or elfe the zinc will be inflamed^ 
and leave the copper behind^. S 



Part II. 


Imperfect 

I^ETAlIf 

Iron^ 



MINER 

e. In lumps of an indeterminate figure, 
AH thefe are of a blackifh brown^ or a liglit 

brown colour, 

B, Indurated* The blood-fionej Ildmaikes* 

( !-) Of an iron colour j Nam^tkes asru^^eens^ 
This is of a bluifii grey colour j it is not 
atlraiSted by the loadfionej yields a red 
powder when rubbed, and is hard, 

4, Solid, and of a dim appearance when 
broken. 

L Cubical, and of a fiiinlng appearance 
w^hen broken* 

Tibrous, is the moft common iori^fn of 
Sweden, 

d. Scaly : the etfenram of the Germans, 

1* Black* 

2* Bluilh grey. \Vhen this is found 
along with marcafite, it is not only 
attracted by the loadflonCj hut is of 
itfelf really a loadftone, 

f, CryftaUifed* 

1. In o£toedrical cryfiab* 

2. In poly edri cal cryftab, 

3. In a cellular for nr* 

Tliefe varieties are the mofi common in 
Sweden, and are very feldom blended 
with marcafite or any other heteroge- 
neous fubftance except their diffceent 
beds* It is remarkable, that when thefe 
ores are found along with marcalitc, 
thofe particles which have lain neareft 
to the marcafite arc attraiJ:Ied by the 
loadftone, although they yield a red or 
Tcddiih brown powder, like thofe which 
are not attraded by the loadftone : it 
h likewife worth obfervation, that they 
generally contain a little fulphur, if they 
are imbedded in a linneftone rock, 

(2.) Blackifh browm bloodftone j 

Kidney ore. This yields a red 
or brown powder when it is nibbed j it 
is very hard, and is attraded by the bad- 
ftone, 

' Solid, with a glalTy texture* 

L Radiated, 
c. Cryllallifed, 

1. In form of cones, from Siberia, 

2 , In form of concentric bads, with 
a facetted furface* Tliefe are very- 
common in Germany, but very 
fcarce in Sweden. 

^3.) Red bloodftonej Ilizmaik^s Mtthr, Red 
kidney ore* 

a. Solid, and dim in its texture. 

Scaly, The eijenran of the Germans* 
This is commonly found along with the 
iron -coloured iron glimmer, and finears 
the hands* 

c, Cry^ftalUfed, in concentric balls, with a 
flat or facetted furface. 

(4^) Yellow bloodftojie ; H^ma^kes Jla'vus, 
a. Solid- 
h. Fibrous, 

The varieties of tlie colours in the bloodflone 
arc the fame with thofe produced in the- 
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cakes of iron made by dry or liquid men- Imperf 
Rrua and afterwards expofed to d 10c rent 
degrees of heat. ■ 

j^* Mixed with heterogeneous fubftances. 

A. With a calcareous earth. White fpathofe 

' iron ore* The JiahiJidn of the Germans. 

E. With a filiceous earth. The martial jafper 
of Siuoplc. 

c* W^jth a garnet earth. Garnet and cockie 
or fhirl. 

D. "With an argillaceous earth. The bole, 

£* ^Vith a micaceous earth. Mica, 

F. With manganefe* 

G. With an alkali and phlogifton. Blue mar-- 
tial earth. Native Pruffiaa-like blue. 

I* Loofe or powdery, 

K* With an unknown earth, which hardens in 
water* TaiTas ; Cemeninm, 

1 . Loofe or granulated ; 'Terra Pu^is^Qlamtu 
This is of a reddlfh brown colour, is rich 
in iron, and is pretty fufible, 

2* Indui’ated} Cementum mduratum. This la 
of a whitifti yellow colour, contains like- 
wife a great deal of iron, and has the fame 
quality with the farmer to harden foon in 
w'ater when mixed with mortar* This 
quality cannot be owing to the iron alone, 
but rather to fome particular modification 
of it occafioned by fome accidental caufes, 
becaufe thefe varieties rarely happen at 
any other places except w'here volcanoes 
have been, or are yet, in the neighbour- 
hood. 


P3.J DifTolved or mineralifed- 
With fulphiir alone* 

A* Perfe^ly faturated | Ferrum fulphttre fatura* 
turn. Marcafite. 

E* With very little fulphur. Black iron ore. 
Iron ftone* 

This is either attra^ed by the loadftone, 
or is a loadftone itfelf attraflmg iron j it re- 
fcmbles iron, and yields a black powder when 
rubbed* 

1.) Magnetic iron ore* The loadftone, 
Magnss. 

ff* Steel-grained, of a dim texture, from 
Hogberget in the parilh of GagoceP 
in Dalarne: it is found at that place 
aim oft to the day, and is of as great 
ftrength as any natural loadflones were 
f^er commonly found* 
k Fine grained, from Saxony. 

Coarfe -grained, from Spctalfgrufvan at 
Nor berg, and Kicrrgrufvan, both in the 
province ofW eftmanland* This lofes ve- 
ry foon its magnetic al virtue* 

(/. With coarfe fcales, found at Sandfwcer 
in Norway* This yields a red powder 
when rubbed* 

2: ) Refractory iron ore. Tlits in its crude 
ftate is attraded by the loadftone, 
tf. Giving a black powder when rubbed f! 
Tritura aira^ Of this kind are, . 
i. Steel-grafned, 
z* Pine grained. 


3.. Conriii- 
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C^vaiTe grained, 

This kind 18 found in ^reat quantities 
in all the Swedifh iron mines, and ofthia 
mo ft part of the fullble ore a con fill, be- 
caufe it is commonly found in fiich 
kinds of rocks as are very fuliblc * and 
it is as feldom met with in quartz aa 
the htematiLes is met with in lime- 
flonc. 

Rubbing Into a red powder. Thefe are 
real hsematites, that are fo far modified 
by fid p bur or lime tis to be attracted 
by the loadflione. 

1. Steebgrained* 

2* Fine-grained. Emery* This is im- 
ported from the Eevant: it is mixed 
with mica, is Ilrongly attracted by 
the loadlfone, and fmells of fulphur 
when put to the fire* 

^p Of large fhining cubes. 

4* Coarfe, fcaly. The eifengUmmer or 
cifenran^ 

^4,] Mixed with various foflile fubftances, 

1. ’With fulphur and day \ Pyrites. 

2. With arfenic ; called mlfpkkei by the Germans, 
end phte mnndk in Cornwall. 

3. With fulphurated arfenic. Arfenical pyrites. 

4. With vitnollc add. Martial vitriol. 

5* With phlogiflou. Martial coal ore* 

6, With other fulphurated and arfe nice ted metals. 

See thefe in their refpeCtive an-angements, 

Vfes and Properties of Iron. Iron is the moft com- 
mon metal in nature, and at the fame time the 
moft ufeful in common life ; notwitliftandlng 
which, its qualities are perhaps very little known. 

Iron has a particular and very fendbk fmell when 
Ilrongly rubbed or heated ; and a ftyptic tafle, 
which it communicates to the water in which it 
Is extinguldied after ignition* Its tenacity, duc- 
tility, and malkabllity, are very great. It exceeds 
every other metal in elaflicity and harduefs, when 
properly tempered. An iron wire of one-tenth 
of an inch thick is able to fupport 450 pounds 
weight without breaking, as Wnllerius afferts. 

Iron drawri into wire as flendcr as the fineft hairs. 

It is more ealily malkable when ignited than 
when cold; whereas other metals, though dudile 
when cold, become quite brittle by heat. 

It grows red-hot fooner than other metals : never- 
thelefs it melts the mofl difficultly of all, platina 
and manganefe excepted. It does not tinge the 
flame of burning matters into bluifh or grceniffi 
colours, like other imperfe^l metals, but brightens 
and whitens it ; hence the filings of iron are ufed 
In compofitions of fxrc-works, to produce what is 
called •white if re. 

Iron, or rather fteel, expands the leafl of all hard 
metals by the a^lion of heat ; but brafs expands 
the mo ft : and on this account thefe two metals 
ate employed in the conftru&on of compound 
pendulums for the beft fort of regulating clocks 
for aftronomical purpofea* 

Iron, in the ad of fuffon, inftead of continuing to 
expand, like the other metals, Jh rinks, as Dr 
, X^wis obferves j and thus becomes fo much more 
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depfe aa to throw up fuch aa is unmet ted 
to the fuiface j wliilft pieces of gold, fdver, cop- 
per, lead, and tin, put in the refpedive metals In i 

tufion, fink quickly to the bottom. But in its 
return to a confiftent flatc, inftead of ffirinking, 
like other metals, it expands j fenfibly riling in the 
veffel, and affuming a convex furface, whllll the 
others fubftde, and appear concave. This pro- 
perty of iron was lirft taken notice of by Rea mu 
and excellently fits it for receiving im preffions 
from, the moulds into w^hlch it is call, being 
forced into their minuted t:nvitieE. Even wben 
poured duck into the mould, it takes, neverthe- 
lefs, a perfcdl imprellion ; and it ia obferved, that 
caft iron is fomewhat larger than the dimenfions 
of the mould, whilft call figures of other metab 
are generally fmaller. 

The vitriolic acid diffolvca iron readily, and formt 
green vitriol. 

This acid requires to be diluted with 304 times its 
quantity of water, to enable it C|f!e^ua11y to 
dlffblve iron ; and, during the diftblutlon, a ftrong 
aerial fluid arifea, called hifammaMe alr^ which, on 
being mixed with atmofpheric air, takes fire at 
the approach of the fiame of a candle. A glafs 
pliial, of about tw^o ounces meafure, with one 
third of inflammable air, and the reft of com- 
mon air, produces a very loud report If opened 
in the fame circumftance ; and if it be filled with 
two-thirds of inflammable air, mixed with one of 
dephlogifticated air, the report will be as loud as 
the explofion of a piftol with gunpowder. 

Dilute nitrous acid diftblves iron ; but this faline 
combination h Incapable of cryftalhTmg, Strong 
nitrous acid corrodes and dephlogifticates a con- 
fid er able quantity of iron, which falls to the bot- 
tom. 

Marine acid likcwlfe diffolves iron, and this folu- 
tion is alfo incryftallifaUe. 

The Pruflian acid precipitates Iron from its fotu- 
tions in the form of PrufTian blue* 

This metal Is like wife fenfibly a£led upon by alka- 
line and neutral liquors, and corroded even by 
thofe which have no perceptible feline impreg- 
nation ; the oils themfelvcs, with which iron 
utenfils are ufually rubbed to prevent their ruli- 
ing, often promote this effesft in fome meafuie, 
tmlefs the oils had been previoufly boiled with 
litharge or calcti of lead. 

Galls, and other aftringent vegetables, precipitate 
iron from its folulions, of a deep blue or purple 
colour, of fo intenfc a fliadc as to appear black. 

It is owing to this property of iron that the 
common writing ink Is made* The Infufion of 
galls, and alfo the Pruffian alkali, are tefts of 
the prefence of iron by the colours they pro- 
duce on any fluid. Acids, however, diffblve the 
coloured precipitates by the former | and hence 
it arifes that the marine acid is fuccefefully ap- 
plied to take off ink fpots and iron Itains from 
white linens* Alkalis, however, convert thefe 
Iron precipitates into a brown ochre. 

Iron has a flrong alEnity with fulphur. If a bar 
of iron be ftrongly ignited, and a roll of brim- 
ftone be ap^^lied to the heated end, it will com- 
bine 
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bme whh the imrij aud form a fufible maf?, 
whirh wiU drop down, A veffel of water ongUt 
to be placed beneath for the purpofe of receiving 
and extingni flung it, as the fumes would other- 
wife be very inconvenient to the operator* 

A mixture of iron-filings and fulphur in powder, 
moiflened with winter , and prdfed fo as to form 
a palle, will in a few hours fwdl, become liot, 
fume, and even burfi; into a flame, if the quau* 
tity is large* iTb^; fflSduilitt furnilhes martial 
vkrioh This prhcefsi ii fimildt to the decom- 
pofition of marfiali pirites^l^ irom which ibme 
philofophers accpfiiflt fefi: Ihdt fpring-waters and 
fubtermneous firc^- ' T^e hai^urc of water iu 
this palle feems tjo*,he to enable the vi-. 

triolic acid of the fnlphur to a6f on the iron* 

* Tor other chemical properties of this metal, fee 
CHEMiSTR.v-/w/fi? ^ for its electrical and mag- 
netic properties, fee Electrjcity and MAGNii- 
TtSM* For a more particular account of its nature 
and ufes, and the methods of makhig and mas 
nnfaftaring it, fee the* articles iROff and Steel ; 
alfo Metallurgv, PaillL fed. viLand Part Hi. 
fed* V* 

Order III. Semimetals. 
li Bifmuth; tin-^lafg, 

Qjjichmhs. It is, 
a. Of a whi ti fh yellow colour. 

Of a laminated texture, foft under the ham- 
mer, and neverthelefs very brittle* 
c. It is very fufible ; calcines and fcortfies like 
lead, if not rather eafier j and therefore it 
works on the cuppel* It is pretty volatile in 
the fire. 

Its gl'dfs or flag becomes ycllowifh brown, and 
has the quality of retaining fomc part of the 
gold, if that metal has been meltedj calcined, 
and vitrified with it. 

/, It may be mixed with the other metals, ex^ 
cept cobalt and zinc, making them white and 
bri r.le. 

f. It difiblvcs in aquafortis, without imparting to 
it any colour j but to the aqua -regia it gives 
a red colour, and may be precipitated out of 
both thefe folutions with pure water into a 
white powder, which is called Span^h 
it is alio precipitated by the acid of fea-fak ; 
which lafi: unites with It, and makes the n}ifmu~ 
turn €ormum~ 

It amalgamates eafily with quicklllver. Other 
metals are fo far attenuated by the bifmnth, 
w hen mixed with it, as to be ilrained or forced 
along with the quickfilver through fid ns or 
leather. 

Bifmnth is found in the earth. 

A* Native* This refemblcs a regnlus of bifmutbj. 
but confilis of fmaller fcales or plates. 

I. Suptriicia!, or in cmils. 

z. Solid, and compofed of fmall cubes. 

Br In form of c^x* 


1* Powdery or friable; Ochra This fs 

of a w'hm^h yellow colour; it is found in 
form of an efflorefeence. 

it has been cuftomary to give the name of 
Jlo^crs of Ufmidh to the pale red cak of co- 
balt, but it is wrong ; becaufe neither the 
cak of bifmutb, nor its folutions, become 
red, this being a quality belonging to the 
cobalt. 

C. Mineralifed bifmutb. This is, with rcfpe£l to 
colour and appearance, like the coarfe teffela- 
ted potter’s lead ore ; but it confilk of very 
thin fquare plates or Hakes, from which it re- 
ceives a radiated appearance when broken crofa- 
tvife. 

1. With fulphur. 

a. With large plates or fiakes^ 

With fine or fmall fcaks* 

2. With fulphurated iron. 

a. Of coarfe wedgedike fcales. 

This raineraliled bifmnth ore yields a fine 
radiated regulus ; for which reafon it haa^ 
been ranked among the antimonial ores- 
by thofe who have not taken proper care 
to melt a pure reguhis ore deilitute of fui- 
phur from it ; while others, who make no 
difference between regulus and pure metab* 
have Hill more pofitivdy afferted it to be 
only an antimonial ore. 

5. VV^ith fulphur and arfenic- 
0. Of a whitifh*ydlow or afh colour^ ..It has 
a fhining appearance; and is compofed of 
fmall fcales or plates, intermixed very final L 
yellow fiakes: It is of a hard and folid tex- 
ture 1 Sometimes llrtkes fire with hard 
ftetl : Has a difagreeable fmell when rub- 
b^(?d 1 Docs not effervefee with aqua-for- 
tis ; but is partially diffolved by the fame 
acid ( z ). 

Grey, of a llriated form ; found at Helfing- 
land in Sweden, .and at Annaberg in Saxony, 
With variegated colours of red, blue,, 
and yellow grey ; found at Schneeherg in- 
Saxony, 

d. With green fibres like an amianthus; at Mif- 
nb in Germany, and atGillebeck in Norway. 
With ye!low red fiiining particles, called 
mines cie btfmuih flgrees in French, at 
Georgenffadt in Germany, and at Anna-* 
berg in Saxony, 

f The minera b'tjmulht arenaceHy mentioned 
by Walleriusr and Bomare, belongs alfo 
to the fame kind of the arfenicated ores. 

4. By vitriolic acid. This ore is called 
mtiib bbtfh by the Germans, It ig faid to 
be of a yellowTlh, reddilh, or variegated co*- 
lour; and tube found mixed with the calx, 
of bifmnth,^ incruiling other ores* Kir^att^ 

P-3H^ 

E//fSi &c, of BifmntL See the article Btsmitth. 
Alfo Oh v.mibtky -I ndex ; and Metallukcv, 
PartlL fedl. x. and Part HI* fe^.viiL 

II. 
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* (x) This fointion, being diluted with water, becomes a kind of fympathetic ink; as the words written 
with it on white paper, and dried, ate not ddluiguiJhed by the eye ; but Qii being heated before the. 
fire, they affume a ydiowifb colour. 
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a. Its ealour comes neareft to that of lead, but it 
docs not fo eafily tarnifli* 

3 , It fhows a texture when it is broken , as if it 
were compounded of flat pyramids (a), 
e. Its fpeciiic gravity to water is as 6,c)00 or 
7000 to JOOO 

r^/* It melts ill the fire before it has acquired a 
glowing heat; but when it has gained that 
degree of heat» it burns with a flame of a 
changeable colour, betw^een blue and yellow- 
If in an open five, the calx rifes in form of 
foft wrhite flowers ; but if in a covered vcffel, 
with the addition of fome inflammable, it is 
diflilled in a metallic form : in which opera- 
tion, however, part of it is fometimes found 
vitrified, 

e. It unites with all the metals (b) except bif- 
muth and nickel, and makes them volatile. 
It is, however, not eafy to unite it with 
iron without the addition of fulplmr. It has 
the flrongeft attraction to gold and copper, 
and this la ft metal acquires a yellow colour 
by it; which has occafloned many experi- 
ments to be made to pmduce new metalHa 
L'ompofitions. 

It is diflblved by all the acids : of thefe the 
vitriolic acid has the ftrongefl attraffciou to it ; 
yet ft does not diffolvc it, if it is not previoufly 
diluted with much water. 

Quickfllver amalgamates eafier with zinc than 
witii copper ; by which means it is feparated 
from compofitions made with copper. 

It feems to become eledrical by fridion* 

Zinc is found. 

Native. 

Zinc h as been met with native, though rarely, 
in the form of thin and flexible filaments, 
of a grey colour, w^hich were eafily inflamed 
when applied to a fire. And Bo mare affirms 
that he has feen many fmall pieces of native 
zinc among the calaminc-mineB in the duchy 
of Xiimbourg and in the zinc-mines at G»- 
flar, where this fcmimeUl was always fur- 
rounded by a kind of ferrugineous yellow- 
earth, or ochraccoua fubftances. See the de- 
tached article Zinc. 

In form of calx. 


1 . 

c, 

p. 
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(I.) Pore. 

a. Indurated. 

1. Solid 
2 * CryiliUifed* 

Thia U of a wliltil 1 i-gi*ey colour, and 
its external appearance is like that of a 
- lead fpar ; it cannot be deferibed, but 
IS eafily known by an experienced eye. 
— It looks very like an artificial glafs 
of zinc j and is found among other call- 
mines at Namur and in England. 

(z.) Mixed. 

A. With a martial ochre. 

1 , Half indurated. Calamine ; 

££ila?fi mans* 

0. Whitifh yellow. 

if* Reddifh brown. This feems to be 
a mouldered or weathered blende. 

With a martial clay or bole. 

With a lead ochre and iron. 

With quartz : Zeolite of Friburgh. 

The real contents of thk fubltance were 
firil difeovered by M Pehetkr. It waa 
long taken for a true zeolite, being of 
a pearl colour, cryfiallifed, and femitran- 
fparent. It confilis of lamina, diverging 
from different centres, and becoming ge- 
latinous with acids, its concents are 4 » 
to 52 per cent of quartz, ^6 of calx of 
zincj and 8 or iz of water. (^Kirwatjf 

C. Mineral i fed. 

(i.) With fulphurated iron. Blende, mock" 
lead, black-jack, mock^ore ; and 

h/en^fe of the Germans 

A. Mineralifed zinc in a metallic form. Zinc 
ore. This is of a metallic bluifh-grey 
colour, neither perfectly dear as a pot- 
ter's ore, nor fo dark as the Swedi/h iron 
ores. 

I, Of a fine cubical or fedy texture, 
z. Steel grained. 

B- In form of calx. Blende, Mock -lead ; 
Sterile nigrum* Pfiude-gakna (c). This is 
found, 

i. With courfe fcales. 

a* Yellow; femi-tranfparent. 

^ Greenifh, 

r. Greenifh- 


Fart It, 



(a) It cannot be reduced into powder under the hammer like other femimetals. When it i« wanted 
-very much divided, it muft be granulated, by pouring it while fufed into cold water ; or filed, which is very 
tedious, as it fluffs and fi 3 the teeth of the file. But if heated the moll poffible without fufing it, Macquer 
aiferts, that it becomes fo brittle as to be pulverifed in a mortar. 

(b) It brightens the colour of iron almofl into a filver hue ; changes that of copper to a yellow or gold 
colour, but greatly debafes the colour of gold and deflroys its malleability. It improves the colour and 
luflre of lead and tin, rendering them firmer, and confequcntly fitter for fiindry mechanic ufes. Lead will 
bear an equal weight of zinc, without lofing too much of Its malleability.^ — The procefs for giving the yel- 
low colour to copper, by the mixture of zinc, and of its ore called calamine has been deferibed above under 
the Ufe^ of Copper, 

(c) The varieties of pfeu do -galena, or black-jack, are in general of a lamellar or fcaly texture, and fre- 
quently of a quadrangular form, refembling gakna. They all lofe much of their weight when heated, and 
burn with a blue flame ; but their fpedfic gravity is confiderably inferior to that of true galena. Almofl 
all contain a mixture of lead-ore. Moft of them exhale A fulphureous fmell when feraped ; or at leaft whea 
yitriolic or marine acid is dropped on them, 
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i. Green I fli -black f peMkndet or pihit 
^fffiuie of the Germans, 
d, Blackifh-brown* 

2, Whh fine fcaleSj 
fl. White. 

Whitifh -yellow. 
c. Redd 1 fh-b row a . 

g* Fine and fparkllng; at Goflar called 
blyeriz^ Its texture is generally fcaly ; 
fometimes cryftaliifed and fcmitranfparenti 
It gives fire w'^ith heel ; bat does not de- 
^repitatCi nor fmoke when heated ; yet it 
lofes about 13 per ceni^ of its weiglit by 
tone fa dl ion. 
a* Dark-brown. 

h, Redj which becomes phofphorefcent 
when nibbed ; found at Scliarfenberg 
i n M I fn ia* {^Bnm tch ) . 
u Greenjfh^ yellow! fh-green^ or red. It 
has different degrees of tranfparency> 
and is fometintes quite opaque* When 
feraped witffa knife in the dark^lt emits 
* VxgUtf even in water ; and after under- 

going a white heat, if it is dHlilled per 
fey a filicetius fublinaate rifesj which 
Thows it contains the fpany acid, pro- 
bably united to the metal, fmee it I'ub- 
limes. 

Of a metallic appearance ; glan^ Mende. 

This is of a bluifli-grey, of a fcaly or 
ilee I grained texture, and its form gene- 
rally cubical or rhomboidal. It lofes 
nearly one lixth of its weight by calcina- 
tion ; and after calcination it is more fo^ 
luble in the mineral acids* 

1 00 parts of this ore afforded to Berg- 
man about 5^ of zinc, 8 of iron, 4 of 
copper, 26 of fulphur, 6 of fiieXj and 4 
of water. 

5. Cryftalline, 

a~ Dark- red, very fcaree ; found in a 
mine near Freyberg* Something like 
it is found at die Morgenffern and 
Hirameisfufte* 

L Browm, in Hungary and Tranfilva^ 
nia. 

Black, Hungary, 

Thcfe varieties may eafdy be mifta- 
ken for rock cryftals ; but by experi- 
ence they may be diffinguifhed on ac- 
count of their lameilated texture and 
greater foftiiefe. Their tranfparcncy 
arifes from a very fmaU portion of iron 
in them. 

(2.) Zinc mineralifed by the vitriolic acid. 

This ore has been already deferibed among 
the middle Sahsy at Vitriol of ^inc, 

VfeSy See. of zim. Sec the detached article Zinc; 
Alfo Chem I STRY-/We*^ ; and MEXALLuaov, 
Part II. fed. xii. and Part III, under fed. iiL 

ni. Antimony ; Anihmnttm Shbium^ This femi me- 
tal is, 

c. Of a white colour aim oft like filver. 
h* Brittle ; and, In regard to its texture, it confifls 
VoL, XIL Pail L 
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of fninlng planes of greater length than breadth* 
r. In the fire it is volatile, and volatiHfes part of 
the other metals along with it, except gold and 
pktiiia. It may, however, in a moderate fire, 
be calcined into a light -grey calx, which is pretty 
refradory in the fire ; but melts at laff to a glafs 
• of a redd ifh- brow 11 colour, 

rfi It diffidves in fpirit of Tea fait and aqua regii, 
but is only corroded by the fpirit of nitre into 
a white calx j it is precipitated out of the aqua 
regia by water, 

r. It has an emetic quality when its calx, glafs, or 
metal, Is diflblved in an acid, except when in the 
fpirit of nitre, which has not this effeift. 
f it amalgamates with quickfilver, if the regulus, 
when fufed, k put to it; but the quickfilver ought 
birth is piirpofe to be covered with warm water - 1 
it amalgamates with it Ifkewife, if the regulus of 
antimony be previoufly melted with an additiua 
of lime* 

Antimony Is found in the earth. 

Native* Megii/as antimoml naiiims^ 

This is of a filver colour, and its texture k 
compofed of pretty large ihining planes* 

This kind w^as found in CarL Ort, in the 
mine of Salberg, about the end of the laff cen* 
tury ; and fpecimens thereof have been prefer- 
ved in collections under the name of an arfenical 
pyrites, until the mine-mailer Mr Von Swab dif- 
covered its real nature, in a treat ife he communi- 
cated to the Royal Academy of Sciences at 
Stockholm in the year 1748* Among other re- 
markable obfervatioiis in this treatife, it is faid, 
firft, That this native antimony eafily amalga- 
mated with quickfilver ; donbtkfs, becanfe it was 
imbedded in a limeftone; fmee, according to Mr 
PotFfi experiments, an artificial regulus of anti- 
mony may, by means of lime, be dilpofed to an 
amalgamation; Secondly, That when brought 
in form of a calx, it fhot into cryftals during the 
cooling. 

Mine rail fed antimony. 

(j.) With fulphur. 

Tilts is commonly of a radiated texture, 
compofed of long wedgedike ilakes or plates ; 
it is nearly of a lead-colour, and rough to the 
touch. 

a* Of coarfe fibres. 

Of fmall fibres. 

c. StecLgrained, from Saxony and Hungary. 
J* Cryliailifed, from Hungary* 

1. Of a prifmatical, or of a pointed pyrami- 
dal figure, in which lafi circumlbncc the 
points are con centrical. 

Cronlledt mentions a fpecimen of this 
in which the cryflals were covered with 
very minute cryllals or quartz, except at 
the extremities, where there was always 
a little hole : this fpecimen was given for 
a Jlos ferri fpar. 

(2.) With fulphur and arfenic. Red antimony 
ore j Animonium folare. 

This is of a red colour, and h%s the fame 
texture with the preceding, though its fibres 
not fo courfe. 

11 n* With 
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SkwI' tj. With fmaB fiWea. 

etals. With abrupt broken fibres, from Braunf- 

darfF in Saxony, and from Hungary, 

AU antimonial ores are fomewhat arfe- 
nical, but this Is more fo than the preceding 
kinds, 

(j,) With fulphuraled filven Plumofe fiker- 
ore, or federert^ of the GermanSf 
(4.) With fulphurated filver, copper, and arfe- 
nic ; the dal fahi-£ri% of the Germans* 

( ) With fulphurated lead j radiated lead -ore, 

( 6,) By the aerial acid. 

This ore was lately difcovered by Mongez, 
among thofe of native antimony from the 
mine of Chalanges In Dauplnny. It confHls 
of a group of white cryftallifed filaments of a 
needle-form appearance, diverging from a com- 
mon centre, like zeolite, Hiey are Infoluble 
in nitrons acid ; ^^nd, on being urged by the 
flame of a blow-pipe, upon a piece of charcoal, 
they are diflipated into white fumes, or anti- 
monial flowers, without any fmell of aifenic ^ 
from whence it follows, that thefe needle-form- 
ed Cl y Rais are a pure calx of antimony, form' 
cd by its combination wnth, or minerallfed by, 
the aerial acid. See Kir^mn^ p, 325, and 
Journal de Phxfiqu^ ^ 7 ^ 7 j P' ^ 7 - 

By the name of antimony Is commonly 
underRood the crude antimony { which is com- 
pounded of the metallic part and fulphur) as It 
melted out of the ore ; and by the name of regu- 
lusf the pure femimetah 

1-, Though the regulus of antimony is a metallic 
fubRance, of a confiderably bdght white colour, 
and has the fplendor, opacity, and gravity of a 
metal, yet It is quite unmalleable, and falls into 
powder In Read of yielding or expanding under 
the hammer ; on which account it is clafTcd 
among the femimetals. 

S* Regulus of antimony is ufed in various metallic 
mixtures, as for printing types, metallic fpecu- 
liuns, See. and it enters into the beR fort of pew- 
ter ware. 

It mixes with, and diflolves various metals | in 
particular it affeds iron the moR powerfully i 
and, what is very remarkable, when mixed toge- 
ther, the iron is prevented f&om being attra£led 
by the load Rone. 

4, It affefls copper next, , then tin, lead, and filver ; 
promoting their fufion,. and rendering them all 
brittle and unmalleable : but it will neither unite 
with gold nor mercury ; ihough it may be made 
to combine with this lait by the interpofition of 
fulphui% In this cafe it refembles the common 
iEthiops, and is thence called antlmnnial Mthhps* 
y. Regulus of antimony readily unites with fulphur, 
and forms a compound of a very faint metallic 
fpkndor : it aRumes the form of long needles ad- 
hering together laterally ; It ufually formed na- 
turally alfo in this Riape* This is called cruik 
tuitimony. 

ih But though antimony has a confiderable affinity 
to fulphur ; yet all the metals, except gold and 
mercury^ have a greater . affinity to that ,conv. 
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pound. If therefore iron, copper, lead, filver, Ssmj- 
or tin, be melted with antimony, the fiilphurwill 
unite with the metal, and be feparated from the 
regulus, which, however, takes up fome part o£ 
the metal, for which reafoa it is called martial 
guh^f rsgulus ^enensy See. 

7. When gold is mixed, or debafed by the mixture 
of other metals, it may be fufed with antimony ; 
for the fulphur combines with the bafe metals, 
which, being the lighter, rife up into fcoria, 
while the regulus remains united at the bottom 
with the gold ; which being urged by a ftronger 
degree of heat, is freed from the lemimetal, which 
is very volatile. This method of relining gold is 
the eafieft of all, 

S. But the moR numerous pai*pofes to which this 
metal has been applied are thofe of the chemical 
and pharmaceutical preparaiious. L emery, in 

his Treatife on Antimony, deferihes no lefs than 
200 procefles and formulae ; among wdiich there 
are many good and many ufdefs ones. The 
following deferve to be mentioned on account of 
their utility* 

9. Antimony melts as foon as it is moderately red 
hot, but cannot fuRain a violent degree of fire, 
as it is thereby diffipated into fmoke and white 
vapours, which adhere to fuch cold bodies as 
they meet with, and are colle^led into a kind of 
farina or powder, called Jlo‘ioers of at:iimony. 

1 D* If it be only moderately heated, in very fmalt 
pieces, fo as not to melt, It becomes calcined in- 
to a greyifb powder deRitute of all fplendor, called 
calx of antmiony. This calx Is capable of enduring 
the moR violent fire ; but at laR it will rim Into * 
a glafs of a reddifh-yellow colour, fimilar to that 
of the hyacinth. The infufion made of this co- 
loured aiitimoiiial glafs, in acidulous wine (fucli 
as that of Bonrdeaiix) for the fpace of 5 or 6 
hours, is a very violent emetic. 

II. If equal parts of nitre and regulus of antimony 
be deflagrated over the fire, the grey calx which 
remains is called liver of antimony, 
i z. If regulus of antimony be melted with two parts 
of fixed alkali, a mafs of a reddlfli-yellow colour 
b produced, which being diRblved in water, and 
any acid being afterwards added, a precipitate Is 
formed of the fame colour, called golden fulphur of 
antimony^ 

13, Fixed nitre, viz, the alkaline fait that remaiBS 
after the deflagration of nitre, being boiled with 
fmall pieces of regulus of antimony, the folution 
becomes reddilh ; and, on cooling, depofits the 
autiraony in the form of a red powder, called 
mineral kermes^ 

1 4. Equal parts of the glafs, and of tiie liver of an- 
timony, well pulverifed and fntxed with an equal 
quantity of pulverifed cream of tartar, being put 
into as much water as will diffolve the cream of 
tartar, and bolkd for 12 hours, adding now and 
then fotne hot water to replace what is evapo- 
rated, the whole is to he filtered while hot ; then 
being evaporated to dryaefs, the faline matter 
that remains is the emetic tartar. 

15. The regulus of autimony being pulverifed, and 

* dulilied. . 
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1 lU lied wlih corrofive fubltmate of mercury* a 
thick white matter is produced* which is 
tremely corrofive* and is called ifutier qf anlhmny. 
This thick fiibftancc may be rendered limpid and 
fluid by repeated diflidations. 

1 6 On mixing the nitrous acid with this butter of 
antimony, a kind of aqua regia is diflilkd* call- 
ed be^uardtc fpirk of nitre* 

17- The white matter that remains from this hit 
diftillatlon may be rediftiUed with frefli nitrous 
acid \ ami the remainder being wafhed with wa- 
ter, is called he^oar mineral^ which is neither fo 
volatile nor fo cauftic as the antimonial butter* 
This butter being mixed with water, a precipi- 
tate falls to the bottom, which is very impioper- 
ly called mircurius for it ie in fai^ a very vi- 
olent emetic. 

iB. But if, inflead of the regulus, crude antimony 
be employed* and the fame operation be per- 
formed, the reguline part feparates from the ful- 
phur, unites to the mercuiy* and produces the 
fubilance which is called cinnabar of anthmny, 

19. Crude antimony being projefted in a crucible, 
in which an equal quantity of nitre is fufed* deto- 
nates ; is calcined, and forms a compound called 
by the French fondant de Retrou^ or anftmoine r//- 
aphoretlque non la*oL This being diffolved in hot 
water, falls to the bottom after it h cold ; and 
after decantation is known, when dry, by the 
name of diaphoretic antimony. Ihis preparation 
excites anim^ pcrfpiration* and b a good fudori- 
fic. The fame preparation may be more expe- 
dUioufly made by one part of antimony with two 
and a half of nitre, mixed together and deflagra- 
ted : the refidue of which 13 the mere calx of an- 
timony, void of all emetic power, 

20 * And if the detonation be performed in a tubu- 
lated retort, having a large receiver, contain iiig 
fome water adapted to it, both a clyfTus of anti- 
mony and the antimonial flowers may be obtain- 
ed at the fame time* as Neumann afferts. 

21, When nitre is deflagrated with antimony over 
the lire, the alkaline bafis of the nitre unites with 
the calx of the femimetal, which may be fepara- 
ted by an acid, and is called materia periaia. See 
farther the article ANTjmofJY ; alfo Metal- 
lurgy, Part IL fe£t, ix* 


TV. Ar fen Ic* In its metallic form, is, 
a* Nearly of the fame colour as lead, but brittle, 
and changes fooner its fhining colour in the air, 
, flrft to yellow, and afterwards to black. 
b. It appears iamifiated in its fradures, or where 
broken. 

£* Is very volatile in the fire* burns with a fmall 
flame, and gives a very difagreeable fmell like 
garlic. 

d* It is* by reafon of its volatility, very difficult 
to be reduced, unlefs it is mixed with other me- 
tals : However, a regulus may be got from the 
white arfenic, if it is quickly melted with equal 
parts of pot aflies and foap ; but this regulus con- 
tains generally fome cobalt, molt of the white- 
arfenic being produced from the cobalt ores du- 
ring their edeinatioui The white arfeniCf 
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ed with a phlogitlon, fublimes like wife Into oifo- Skmi- 
edral cryflals of a metallic appearance, whofe fpe- 
c'lRc gravity is 8,^o8^ ^ ^ 

e* The calx of arfenic, which always, on account of 
its volatility, mull be got as a fublimation* is 
white* and eafily melts to a giafs* whofe fpecifle 
gravity is 5,000, When fulphur is blended in 
this calx, it becomes of a yellow, orange, or red 
colour j and according to the degrees of colour 
is called orpiment or yellow arfenic 5 fandarach^ re* 
algar^ or red arfenic ; and alfo ruhinm arfenku 
/This calx and giafs are diffoluble in water, and 
in all liquids \ though not in all with the fame 
facility. In this circum fiance arfenic refembles 
the falls ; for which reafon it alfo might be rank- 
ed ill that clafs. 

g. The regulus of arfenic diffolves In fpirit of 
nitre ; but as it is very difficult to have it per- 
feilly free from other metals* it is yet very little 
examined in t'arious menllrua. 
h* It is poifonous, efpeciaJIy m form of a pure 
calx or giafs : But probably it is lefs dangeroue 
when mixed with fulphur, fince it is proved by 
experience, that the men at mineral works arc 
not fo much affected by the fmoke of this mix- 
ture as by the fmoke of lead, and that fome na- 
tions make ufe of the red arfenic in fmall dofea 
as a medicine, 

L It unites with all metals, and is like wife much 
ufed by nature itfelf to diflblve, or, as we term 
it, to miheralifef the metals* to wdiich its vola- 
tility and diflblubility in water mull greatly con- 
tribute. It is likewife mofl: generally mixed with 
fnlphur. 

i. It abforbs or expels the phlogifhon, which haa 
coloured glafles, if mixed with them in the fire. 

Arfenic is found, 

[i.] Native; called Scherbencoh/i and Fliegenfem 
by the Germans, 

It is of a lead colour when frefli broken* and 
may be cut wftli a knife, like black lead, but 
foon blackens in the air. It burns with a fmalf 
flame, and goes off in fmoke. 

Solid and tedaceous ; ScherBencoifolt* 

R* Scaly- 

. C* Friable and porous ; F/kgenfein. 

(i.) With fliiaing fiffures. 

This is by fome called Spigei c&hk* 

[ a,"] lu form of a calx. 

Jl. Pure, or free from heterogeneous fubHances, 

1, Toofe or powdery. 

2 * Indurated, or hardened. This la Found i» 
form of white femi-tranfparent cryllals, 

B. Mixed, 

A. With fulphur, 

1. Hardened, 

a* Yellow. Orpiment ; Aaripigmenium* 
h* Red, Native realgar* or faudarach, 

B, With the calx of tin, in the tin-grains. 

c. With fulphur and lilver ; in the rothguMea 
or red filver ore. 

D. With calx of lead, In the !ead-fpar. 

E. With calx of cobalt, in the elfiorefcencc 
of cobalt, 

R z 
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[ 3 -3 Mineralifed* 

yjf. With fulphur and Iron, Arfenical pytltea 
or marcaiite, Thefe kinds in Cornwall are 
called Jtivery er mundics and plaU man* 

dies* 

This aJone produces red arfenic when cal- 
cined, It 13 of a deeper colour than the fol* 
lowing* 

B, With iron only* This differs ivlth regard to 
its partldea; being, 

I* Steel grained. 

2* C oar fe- grained* 

3. Cryflallifed* 

a* In an odtoedral figure. This is the mo ft 
common kind. 

h* Prifmatical- The fulphureons marcafite 
13 added to this kind when red arfenic is 
to be made j but in Sweden It is fcarcer 
than the fulphureoiis arfenical pyrites. 

C- With cobalt, almofl in all cobalt ores. 


Z). With Olver, ") n j * 07 

£. Widi copper. i under 

F. With antimony. 3 AnUmony, fupra. 

For the Ufes Arfenic, fee the detached article 
Arsenic, and CKEMisTay-Z/t^/e^^:; alfo Me- 
tallurgy, Part IL feet. xiii. and Part III. 
fe£l. vili. 


V* Cobalt. 

This fcmimetal is> 

a. Of a whitllh grey colour, nearly as finc-tem-^ 
pered fteeL 

i. Is hard and brittle, and of a fine-grained tex- 
ture j hence it is of a duky, or not fliining ap- 
pearance, 

r. Its fpedfic gravity to water is 6ooo to rooo, 
d*. It is fixed in the fire, and becomes black by 
calcination ; it then gives to glaffes a blue co- 
lour, Inclining a little to violet, which colour, 
of all others, is the moll fixed In fire, 
e. The concentrated oil of vitriol, aquafortis, 
and aqua-regia, difiblve it ; and the foliitions 
become red. The cobalt calx Is Ukewife dif- 
folved by the fame menfirua, and alfo by the 
volatile alkali and the fpirit of fea fait, 
f* When united with the calx of arfenic in a flow 
(notabrifk) calcining heat, it affumes a red 
colour : the fame colour is naturally produced 
by way of eifiorefcence, and is then called the 
hloom or flowers of cobalt* When cobalt and 
aifenic are melted together in an open fire, 
they produce a blue fiame, 
g* It does not amalgamate with quikfilver by 
any means hitherto known, 

Z. Nor does it mix with bifmuth, when melted 
with it, without addition of fome medium to 
promote their union, 

r 1 ■ ] Native cobalt. Cobalt with arfenic and iron 
in a metallic form. 

Pure native cobalt has not yet been found ; 
that which pafles for fuch, according to Kirwao, 
is mineral! fed by arfenic. Bergman, however, in 
his Sciagraphia, has entered this prefent ore un- 
der the denomination of nati^oe cobalt : and cer- 
lam it is, that among aU the cobahic oks, this 
I 
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18 the neareft to the native ftate of this femlrne* 
tab It always contains n fmall quantity of 
iron, befideii the arfenic, by which It is miiiera- . 
lifed. ^ ^ ' 

This is of a dim colour when broken, and 
not unlike itecL It is found, 
a* Steehgrainedf from Loos in the parifh of Fa- 
rila in the province of Hdlingehuid^and Schnee-i 
berg in Saxony. 
h* FinC'gramcd, from Loof. 
r, Coarfc' grained. 
d Cryftalllfed s 

1 . In a dendritical or arborefeent form i 

2. Polyhedral, with fhlning furfaces ; 

3. In radiated nodules. 

[^2,3 Ce! cl form cobalt. Cobalt is moft commonly 
found in i\k earth mixed with iron. 

A. In form of a calx. 

1, } With iron without arfenic. 

a* Loofc or friable j cobalt ochre. This 
is black, and refembles the artificial 
zafire. 

b. Indurated ; Mmcra cohahl The 

fchlacken or flag cobalt. This Is like- 
wife of a black colour, but of a glafiy 
texture, and feems to have loll that fub- 
fiance which mineralifed it, by being de- 
cayed or weathered, 

2, ) With arfenical add i cobah-blut, Germ, 

Oc/jra cohahi rubra / bloom, iiowers, or ef- 
fiorefcence of cobalt, 

a, Loofe or friable* This is often found of 
a red colour like other earths, fpread 
very thin on the cobalt ores ; and is, when 
of a pale colour, erroneoufly called 

of hifmuth* 

b. Indurated, This Is commonly cry ft al- 
ii fed in ferm of deep red femitranfparent 
rays or radiations ; It is found at Schuee- 
berg in Saxony. 

B* Mineralifed. 

1. J With fulph lira ted iron. 

This ore is of a light colour, nearly rc- 
fembJing tin or filver. It ts found cryfiaU 
lifed in a polygonal form, 
rt. Of a fiaggy texture. 

Coarfe- grained. 

This ore is found In Eaftnafgrufva at 
Raddarftiyttan In Weftmanland, and difeo- 
vers not the leaft mark of arsenic. The 
coarfe- grained becomes flirny in the fire, and 
fticks 10 the ftirring hook during the calci- 
nation in the fame manner as many regules 
do : It is a kind of regale prepared by na?- 
ture. Both thefe give a bcaiuiful colour* 

2. ) With fulph ur, arfenic, and iron. This re- 
fembles the arfenicated cobalt ore, being on- 
ly rather of a whiter or lighter colour. It 
is found, 

a* Coarfe-grained, 
k Cryfiallifed ; 

1. In a polygonal figure, with fhinmg 
furfaces, or gtan%kohvlu It is partly 
of a white or light colour, and partly 
of a fomewbat reddifli yellow* 

30 WU^ 
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3.) With fulphurated and arfenicated nickel 
and iron j fee Kupftr^nkhU below. 

5cc» See the artk’le Cobalt* See alfo Che- 
mist it y-Za^/jk; and MetallurcYj Part IL 
feift* xi. 

VI. Nickel I Nlccokm* This ifl the lateft: difcovered 
fcmimetal. It was firit deferibed by Its difco* 
verer Mr Cronftedt, in the A£ts of the Royal 
Academy oTSciences at Stockholm for the years 
1751 and i7 ?4j where it is laid to have the fol- 
lowing qualities : 

1. It is of a white colour, which, however, in- 
clines f^mewhat to red* 

2, Of a folid texture, and Ihining in its frac- 
tures. 

j. Its fpecific gravity to water is as 8,500 t6 
loco. 

4. It is pretty fixed in the fire | but, together 
with the fulphur and arfenic, with which its 
ore abounds, it is fo far volatile aa to rife in 
form of hairs and branches, if in "the calcina- 
tion it is left without being ftirred- 

5. It calcines to a green calx. 

6. The calx is not very fufible, hut, however, 
tinges glafs of a traufparent redd ifh-br own or 
jacinth colour. 

y. It dlfTolvts in aquafortis, aqiia-regta, and the 
fpirit of fea^falt j hut more difficultly in the vi- 
triolic acid, tinging all thefe folutions of a deep 
green colour. Its vitriol is of the fame co- 
lour ; hut tlie cokothar of this vitriol, as w^ell 
as the precipitates from the folutions, become 
by calci nation of a light green colour* 

S. Thefe precipitates are diflblved by the fpirit 
of lai ammoniac, and the folution has a blue 
colour} but being evaporated, and the fediment 
T educed, there is no copper, but a nickel re- 
gulus is produced. 

It has a flrong attraiflion to fulphur ; fo that 
when its calx is mixed with it, and put on a 
fcorifying tdl under the muffcl, it forms with 
the fulphur a regule: this regule refembles the 
yellow fleehgrained copper-ores, and is hard 
and Ihining in it? convex furface. 

10. It unites with all th^; metals, except quick- 
filver and filvcr. When the nickel regulus is 
melted with the latter, it only adheres clofe to 
it, both the metals lying near one another on 
the fame plane } but they are eafily feparated 
with a hammer. Cobalt has the ftrongeft at- 
traction to nickel, after that to iron, and then 
to arfenic. The two former cannot be fepa- 
rated from one another but by their fcorifica^ 
tion } which is eafily done, fince, 

I u This femimetal retains its phlogifton a long 
time in the hre, and its calx is reduced by the 
help of a very fmall portion of inflammable 
matter ; it requires, however, a red heat before 
k can be brought into fufion, and melts a little 
fooner, or almoft as foon, as copper or gold, 
confequently fooner than iron* 

Nickel is found, 

A. Native. 

This is mentioned by Mr Rinman to have 
‘ been lately met with in a mine of cobalt in HelTc. 
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It id very heavy, and of a liver colour, that is, sev:?- 
dark red. When pulverifed and roalled under a ^ ^ 
muffie, it forms greeil cxcrefcences, andfmokes] 
but its fmoke has no particular fintU : and no 
fublimate, whether fulphureous or arfentcal, can 
be caught. It is folubie in acids, and the foTu- 
tion is green ; but a pol idled iron plate difeovers 
no copper. 

In form of a calx. Nickel ochre, aerated nic- 
kel. 

I, Mixed with the calx of iron. This is green, 
and is found -in form of flowers on kupfer- 
nickek 
Mineralifcd. 

1. With fill phura ted and arfenicated iron and C0.1 
halt ; KupferrikhL This is of a reddbh yel- 
low colour; and is found, 

ij. Of a flaggy texture. 

Fine-grained ; and 

r. Scaly , Thefe two are often from their co- 
lour confounded with, the liver-coloured 
marcafite, 

2. With the acid of vitriol. This is of a beau- 
tiful green colour, and may be extracted out 
of the nickel ochre, or efflorefcence of the 
Kupfernickel. 

For a full account of this femimetal, fee the ar- 
ticle Nickel, and Chemistry- 

VII. Man ga ne fe. Manganefium . 

The ores of this kind are in Swedlih called 
hrunjlen ; in Latin fydere^i or magmfi<js mgr^^ in 
order to diftinguifh them from the magnejla alba 
f}£ictnalu I and in French manganefs^ &c. 

1. Manganel'e conflfls of a fubftance which givea 
a colour both to glafles and to the folutiong 
of faks, or, which is the fame thing, both 
to dry and to liquid menfbrua, vix. 
a* Borax, which has diflblved manganefe in 
the fire, becomes tranfparent, of a reddifh 
brown or hyacinth colour. 
h* The micro cofmk fait becomes tranfparent 
with it, of a crimfon colour, and moulders in 
the air. 

f. With the fixed alkali, in compofitions of 
glafs, it becomes violet ; but if a great 
quantity of manganefe is added, the glafs is 
in thick lumps, and looks black. 
d. When £corified with lead, the glafs obtains 
a reddifh brown colour, 
f* The lixivium of deflagrated manganefe is of 
a deep red colour. 

2p It deflagrates with nitre, which is a proof 
that it contains feme phlogifton. 

3. When reckoned to be light, it weighs as 
much as an iron ore of the fame texture. 

4. When melted together with vitreous compo- 
fitions, it ferments during the folution ; but it 
ferments in a lUIl greater degree when it is 
melted with the microcofmic fait. 

5. It does not excite any efTervefi^ence with the 
nitrous acid : aqua- regia, however, extra 
the colour out of the black manganefe, and 
dilTolves likewife a great portion of it, which 
by means of an alkali is precipitated to a white 
powder. 
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MINERALOGY, 

i6i Sutli coloara aii are comTminicatfld to glalTtfj 
by manganefCi are eafily deftroyed by the calx 
of ai'fenic or tin s tliey alfo vanifh of them- 
felves in the hre. 

It is commonly of a loofe texturcj fo as to 


^ colour the lingers like foot, thongli it is of a 
metaUic appearance when broken* 

Manganefe is found, 

[^T,} Native j of the difcovery and qualities of 
which, an account is given under the article 
Maugavsse in its alphabetical order* See alib 
CHEMISTaY-/«£/eX. 

^2,3 Calciform* 

Loofe and friable. 

a. Black ; which feema to be weatliered or dc* 
cayed particles of the indurated kind. 
Indurated. 

I.) Pure, in form of balls, whofe texture con^ 
fifts of concentric fibres. Pura fph^rka ra-> 
difs ^o?rcmiratis^ 
a. White ; very fcarce. 

;2.) Mixed with a fmall quantity of iron. 
a. Black manganefe, with a metallic bright- 
nefs* This is the moil common kind, 
and is employed at the glafs-houfes and 
by the potters. It is found, 

1 . Solid, of a ilaggy texture. 

2. Steel-grained. 

3. fladiated, 

4. Cryftallifed, in form of coherent heml- 
fphere«. 

VITL Molybdena. 

Lamellar and fluntng, ita colour fiinilar to that 
of the potter^s lead ore. 

This fubftance refembks plumbago or black- 
lead ; and has long been confounded with it, 
even by Cronllcdt. But it poflefles very diffe- 
rent properties ; in particular, 

1. Its lam i use are larger, brighter: and, when 
thin, flightly flexible. They are of an hexa- 
gonal figure. 

2. It is of a lead colour, and does not ftrike fire 
with hard fteeh 

3. Its fpecific gravity is zr 4,569, according to 
Kirwan ; and 4,7385? according to Briffon, 

4. When rubbed on white papper, it leaves 
traces of a dark brown or bluilli colour, as 
the plurribago or black lead does ; but they 
are rather of an argentine glofs | by which cir- 
cumflance the molybdena, according to Dr 
d’Arcet, may he eafdy diflinguifhed from 
black-lead, as the traces made by this laft arc 
of lefs brilliant, and of a deeper tinge. 

5. Tn an open fire, it is aim oft entirely volatile 
and infufibic. Mtcrocofmic fait or borax 
fcarcely affe£l it ; but it is a£led upon with 
much effervefcence by mineral alkali, and forms 
with it a reddilli mafs, which fmeils of fulphur. 

It confifts of an acid of peculiar nature (fee 
CHEMisTRV-/W^.r.) united to fulphur. A 
fmall proportion of iron is commonly found in 
it, but this feems merely fortuitous : 100 parts 
of molybdena contain about 45 of this acid 
and 55 of fulphur. 


7* It ifl deGompofed either by detonation with 
nitre, or by folutlon in nitrous acid. 

8. Till! acid is foUibie in 570 times its weight 
of water in the temperature of 60 j the folu- 
tion reddens that of litmus, precipitates fuU 
phur from the folutlon of liver of fulphur, 
&c. The fpecific gravity of the dry acid is 

9. This acid is precipitable from its folution in 
water by the PruJTian alkali, and aifo by tinc- 
ture of galls ; the precipitate is reddifh brown. 

10. If this acid be dlftilkd with three times ita 
weight of fulphur, it reproduces molybdena. 

II- The folutlon of this acid in w^ater unites to 
fixed alkalies, and forms cryilallifable falts ; as 
it alfo does with calcareous earth, magnefia, 
and argil : thefe laft combinations are diliicult- 
ly foluble. It a£fs alfo on the bafe metals, and 
with them aflumes a bluifh colour. 

12. This folutlon precipitates filver, mercury, 
or lead, from the nitrous acid, and lead from 
the marine, but not mercury. 

13. It alfo precipitates barytes from the nitroua 
and marine acids, but no other earth. Mo- 
lybdenousharofeknite is folubk in cold water. 

14* This acid ta itfelf foluble in the vitriolic 
acid by the a fli fiance ofheat ; and the folution 
is blue when cold, though colourlefs while 
hot ; it is alfo foluble in the marine acid, but 
not in the nitrous. 

15. Molybdena tartar and ammoniac precipitate 
all metals from their folutions by a double affi- 
nity* Gold, fublimate cor ro five, zinc, and 
manganefe, are precipitated white ; iron or tin, 
from the marine acid, brown ; cobalt, red ; 
copper, blue ; alum and calcareous earth, white* 

16. This acid has been lately reduced by Mr 
Hi elm ; but the properties of the rcgulus thus 
obtained are not yet publilhed. 

17. Mr Pelletier obtained alfo the regnhis or 
molybdena, by mixing its powder with oil into 
a pafte, and expollng it with powdered char- 
coal in a crucible to a very violent fire for 
two hours. See Chemistry-/W^.v, 14 j 97* 

1 8. This femiraetal being urged by a ftrong fire 
for an hour, produces a kind of filvery flowers, 
like thofe of antimony. 

19* Molybdena is faid to be foluble in melted 
fulphur ; which feems highly probable, as ful- 
phur is one of its component parts. 

See farther the article Molyebeka, and 

CHEMlSTaY-ZWi'A", 

IX- Wolfram* JPolJranum^ optima Lupi^ Lat. See 
the detached article Wolfram. 

This mineral has the appearance of manganefe, 
blended with a final! quantity of iron and tin. 

1* With coarfe fibres* 

a* Of an iron- colour, from Altenbcrg in Sax- 
ony. This gives to the gtafs compofitions, 
and alfo to borax and the microcofmic fait, 
an opaque whltifh ydlotv colour, wliich at laft 
vanifbes. 

X. Sided tq. 7 See thofe words in the order of the 

XL Saturnile. J alphabet. 
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appendix. 

Of Saxa and Petrifa^hns. 


T hough the Saxa^ and fofTils commonly called 
Pim/adtons^ cannot, in ftridnefs, be ranked In a 
mineral fyftem, for the reafons formerly given ; yet 
as thefe bodies, efpecially the latter, occupy fo con- 
fiderable a place In moft miaeral collections, and the 
former muft neceffatily be taken notice of by the miners 
in the obfer vat ions th^^ make in fubterranean geo- 
graphy, it appeared proper to fubjoin them in fuch an 
order as might anfwer the purpofe for which they arc 
regarded by miners and mincvalogids. 

Order L Saxa, 

Thefe may be divided into two kinds, 

1 , Compound faxa, are Hones whofe particles, con- 
fining of different fubftances, are fo exadly fitted and 
joined together, that no empty fpace, or even cement, 
can be perceived between them; which fee ms to indi- 
cate, that fome, if not all, of thefe fub fiances liaw 
been foft at the fnflant of their union, 

2- Conglntlfiated Hones, are Hones whofe particles 
have been united by fome cementitious fubHance* 
which, however, is feldom perceivable, and w^hich of- 
ten has not been fuflident to fill every fpace between 
the particles ; in this cafe the particles feem to have 
been hard, worn off, and in loofe, fingle, miHgured 
pieces, before they were united, 

X. Compound faxa, 

ji, Ophues* Scaly limeHone with kernels or 
bits of ferpentme Hone in it* 

I, Keltnord marlk* It is white and green. 

2 ^ Serpenfho is white, with round pieces 

of black Heatites in it. This muH not be 
confounded with the ferpenihio verde anlko* 
3, The Haraldjin marhh* White, with qua- 
drangular pieces of a black fteatites, 

4* The marmnr dt Gmma. Dark 

green nfiarbie, wh.fi whtU veins. This kind 
receives It^ Ifiiie poll Hi land appearance from 
the ferpentjine.%ne. 1 

Stelljli^n or fffdjhwn Granitello, 

1 , Of diftiiift p.a)rtjples^ In. fome of thefe the 
quarts ofe particles predominate, and in others 
the micaceous ; in the laH cafe it is com- 
monly flaty, and eafy to fpllt, 

2i Of particles which are wrapt up in one ano- 
ther. 

a. WhitiHi grey. 
b, Greenifh, 
c, Rtddiih,- 
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Cm NorrkaM Murlfen of the Swedes. 

compqfitum mica , quart^Oy et granatoM 
I* With diHinift garnets orfhlrh 
a. Light grey. 
h- Dark grey. 

r. Dark grey, with prlfmatlcal, radiated, or 
fibrous cockle or fhirh 

2. With kernels of gariiet'-Hone. 

a. Of pale red garnet Hone. 

The firft of this kind, whofe flaty Hrata makes 
it coriimonly eafy to be fplit, Is employed 
for miU-Hones, which may without dilhcul- 
ty be accomplifhed, if fand Is fii H ground 
with them ; becaufc the fand wearing aw-ay 
the mlcaceouB particles on the furfaces, and 
leaving the garnets predominent, renders 
the Hone fitter for grinding the corn. 

I), The whetHone, Ccs, Sa^um compofitum mi- 
ca^ qmrizot ei Jorfan argilla in nauM 

nudh jpectebusw 

1. Of coarfe particles. 

a. White. 

b. Light grey. 

2. Of fine particles. 

Liver brown colour, 
b^ Black Ifh grey, 
r. Light grey, 

d. Black. The tahle-lTate, or that kind ufed 
for large tables and for fhhool Hates, 

3. Of very minute and clofely combined par- 
ticles* The Turkey* Hone This is of an ^ 
olive colour, and feems to be the fineH mlx-(p. 86. 
tnre of the firft fpecies of this genus* The col, i.T 
beH of this fort come from the Levant, and 

are pretty dear. 'Hie whetHone kinds, 
when they fpUt cafily and in thin plates, 
arc very fit to cover hpufes with, though 
moH of them are without thofe properties. 
jF. Porphyry ; Porpbyriks. Italorum porfda^ 

Sa:^um compftum jafpkk ei fdtjpato^ Inter dum 
mica et bafalte ( D ) * See the article Po ap h y r v. 

a. Its colour is green, with light-green feltfpat, 
Scrpaitmo ‘verdc antkff* It is fa id to have 
been brought from Egypt to Rome, front 
which latter place the I’pecimens of it now 
come* 

b. Deep red, with white feltfpat* 

Cm Black, with white and red feltfpatp 

d, Reddifh brown, with light red and white 
feltfpat. 

e. Dark grey, with white grains of feltfpat 
a!fo. The dark red porphyry has been 
moH employed for ornaments in building ; 
yet it is not the only one known by the 

name 


(d) Great part of the hill of Bineves In Lochaber is compofed of a kind of porphyry 1 It is remarkably ^ 
fine, beautiful, and of an elegant reddifh colour ; in which {fays Mr Williams) the pale rofe, the bluHi, aiid 
the ycllowiHi w'hite coI<Hirs^ are finely blended and Hiaded through the body of the Hone ; \i^ich is of a jelly-- 
like texture, and L't undoubtedly one of the finefl and moft elegant Hones in the world. On this hill aifo 
18 found a kind of porphyry of a green i Hi colour, with a tinge of browniHi red. It is fmooth, compadljr^ 
and heavy ; of a clofe uniform texture, but has no brightneL when broken. It lias^^angular fpgcka m*it of ii* 
white quartzy fuhftance.’^ 
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name of p&rfSf tlic applying the 

fame name allb to the black kind* 

Gm The tmpp of the Swedes, compfi/finm 

jafp'uh mar halt mollty feu argdla maritali indurata. 
See the article Trav?. 

Thiff kind of Hone fometimes conftitntee or 
forms whole mountains ; as, for example, the 
mountain called Hunneherg ift the province of 
WeHergotland, and at Drammeri in Norway? 
but it is oftener found in form of vein 8 in moim^ 
tains of another kind, rtmning coniinonly in a 
ferpentine manner, contrary or acrofs to the 
dire^fion of the rock itfdf* It is not homoge* 
neons, as may be plainly feen at thofe places 
where it is not prefled clofe together ; but 
where it is prefTed clofe, it fcems to be per- 
fedly free from heterogeneous fubHances, — 
When this kind is very coarfe, it is interfper- 
fed with fdtfpat ; but it is not known if the 
fner forts likewnfe contain any of it. Befidea 
this, tliere are alfo fome fibrous particles in it, 
and fomething that refembles a calcareous fpar; 
this, however, does not ferment with acids, 
but melts as eafy as the ftone itfdf, w^hidi be- 
comes a black folid glafs in the fire. By cal- 
cination it becomes red, and yields in alTays 12 
or more per cent, of iron* No other fort of 
ore is to be found in it, unlefs now and then 
fomewhat merely fuperficial lies in its lifRircs ; 
for this ftone is commonly, even to a great 
depth in the rock, cracked in acute angles, or 
in form of large rhomboidal dice* It is em- 
ployed at the glafs-houles, and added to the 
compofitlon of which bottles are made. In 
the air it decays a little, kaving a powder of a 
brown colour^ it cracks commonly in the fire, 
and becomts^reddifh brown if made red-hot. 
It is found, 

] , Of coarfc chaffy particles. 

a. Dark grey. 

b. Black. 

2. Coarfe- grained. 

a, Daik grey, 

Reddiih. 
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c. Deep browm. 

5. Of fine imperceptible part idea. 
a. Black. The toudiiloiie ; Lapb lydlnsi, 

L Bluifh, 

£. Grey, 
cL Rcddilh. 

The black variety (3^ ^.) is fometimes 
found fo compad: and hard, as to take a 
polifh like the black agate: it melts, liow- 
ever, in the Hre to a black gkfs ; and is, 
when calcined, att rad:ed by the load-ilone. 
If. j^mjgdahidee. The carpolidu or frint-itonc 
rocks of the Germans. 

It is a martial jafper, in which elliptical 
kernels of calcareous fpar and ferpentine ftone 
are included. 

a. Red, with kernels of white llmeftone, and 
of a green fteatites. This is of a particular 
appearance, and when calcined is attracted 
by the loadflonc; it decays pretty much in 
the air, and has fome afKuity with the trapp, 
and alfo with the porphyry. There are 
fometimes found pieces of native copper in 
this ftone, 

/. Tlie grmtjlen of the Swedes. 

Its bads is hornebknde, interfperfed with 
mica. It h of a dark green colour, and in 
Smoland is employed in the iron furnaces as a 
dnx to the bog- ore. 

iiT. The granite. Saxam compo/ttum fehjpata^ mha 
et quartzo^ quihus aciufeniaiiter Inierdum horne^ 
blende Jlealhes^ granatns ei ba fakes immtxil fiint. 
Its principal conftituent parts are felt-fpat, or 
rhombic <juartz, mica, and quarU. See the 
article 

It is found, 

(i.) Loofe or friable. This is ufed at the 
Swedifh brafs-worhs to caft the brafs in, and 
comes from France. 

(2.) Hard and compaft. 
a. Red. 

1. Fine-grained ; 

2. Coarfe-grained. 

I. Grey, with many and various colours ( e). 

II, Con- 


Part IT, 

■/‘p 

Saka 


(e) Mr WIegkb has analyfed a fpecies of green granite found in Saxony, The cryftah are heaped toge- 
ther, and form very compact layers ; the colour fometimes an dive green, fometimes refembiing a pear, and 
fometiines of a r^didi brown ; fome of them being perfectly tranfparent, and others nearly fo According 
to Mr Warren, they contain 25 per cent, of Iron ; whence they have been called green ore of iron. An ounce 
of thefe cryftalg heated red liot in a crucible loft two grains in weight, and became of the colour of honey. 
The remainder w-as put into a retort, and diftllkd with maritie acid, with which it evidently efFervefeed. The 
refiduum was lixiviated w'ith diftillcd water, frtfh muriatic acid added, and the diftillation and lixiviation re- 
peated. The iron piecipitated from this lixivium, and reduced partly to its metallic Rate, weighed two 
drachms. M, Wiegleb conci tides, that the fpecmien contained two drams 26-j- grains of lime. From fur- 
ther experiments he concludes, that loo parts of the fubilance contained 36.5 of filkeous earth ; lime 30.8 ; 
iron 28.7 ; and water and ftxcd air 4.0. 

Scotland is remarkable for a gi eat number of excdknt granites, little or nothing inferior to porphyry. 
Of thefe the following kinds are mentioned by Mr Williams. 

1, The grey granite, or moor-Jkns as it is called in Cornwall, k very common in this country* In fome 
places it fbows no marks of ftrata; and in others it isdifpofod in thick unwieldy irregular beds, which are com- 
monly broken tranfYCrfely into huge mafles or lilocks of various ftzes a nd Ihapes. There is a great variety 
in this kind of ftones; fome of them differing but little in appearance from bafaltes; others are comjKifcd of 
alipoft equal parts of black and wJnte grains, about the fizc of fmall peafe, whence it h called pca/y ’zv/m by 
Z24-. the 
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^pptndlis. IJ; Conglutiiiated faxa. 

Sax: A, Qf l^irger or broken pieces of Hones of the fame 

kinds congluti Dated together, Brema^ 

I, Of Hmeitone cemented by lime. 
a* Calcareous breccia ; the marrm Irccciatl of the 
Italians. 

When thefe kinds have line colon rsj they 


O G Y. 

are polifhed and employed foi" oniaments m 
archite(Hurc and other oeconomical ufes. 
b. The imnachclia of‘the Itahacs, or nidi oiar- 
bles. Thefe are a coinpomid of ihells mid 
corals, which are petrified or changed into 
Hme, and conglutinated with a calcareous 
fubHance, Wiien they have many colours* 

they 



the common people. In Galloway and other places it frequently has a longitudinal grain, ns if the compo* 
nent parts fiad been all moved one way by a gentle flow of water. When this kind of granite begins to UU' 
dergo a fpontaneous decomp ofition by expofure to the atmofphere, wc obferve that it is compofed of pretty 
large grains of the figures of cubes, rhomboidsj &c. fome of them To large as to deferve the name of frag- 
ments ; and the largefl of thefe are always of quartz or fclclfpath> and trdc. 

2, Rcddifli granite, ®f a gellied texture, which, Mr Williams fay^', is one of the finelt and moH elegant 
Hones in the world. The mountains of 13inevtSj he fays, are principally compofed of this flone ; and it h 
found in great abundance in many other parts of Scotland, bat he never faw it exhibit any marks of Hratifi- 
cation. 

3, The fine reddifli gramtes, in w’hich feveral fine fhades of colours are blended together, not fpread out in 
tints as in the former. Neither this nor the former are Hratified ; On the contrary (fays our author), both 
exhibit fueh a degree of uniform regularity, that in fome places there is no difference between a Hone and a 
mountain, excepting only in magnitude ; as many moun tains of granite are nothing more than one rcgukrly 
uniform mafs throughout, in which not the leafi: mark of a bed is to be feen, nor hardly a crack or fiffure, 
unlcfs it he at the edge of fome precipice or declivity. Thefe two varieties of elegant red granite are met with 
in the Highlands and Lowlands of Scotland, in Galloway, and many other places. We often find maffes of 
talc fo large in this fecond variety, that fome of them may be called fragments, not difpofed in any order, but 
higgledy-piggledy tbroiigh the body of the ftone. 

4, Straiified reddifli granite, refcmbling the third hi colour and quality, but not always quite fo pure or free 
from admixture of other ftony matter of a different quality. This variety frequently contains larger and 
fmaller fragments of fine laminated talc. Mr Williams, however, has feen this kind of granite difpofed in 
pretty regular ffrata in the fliires of Moray and Nairn, and other parts of Scotland, 

Granite of a white and whitiffi colour, generally of a granulated texture, containing a great quantity of 
mica, or fmalbleaved talc, and the grains of quartz fome times large and angidar. This variety is fubjedi to 
fpontancous decompofition ; part frequently dilfolves and falls into lakes, in fuch an exceedingly fine and attc^ 
nuatedftate, that it does not fmk in the water. I have found (fays Mr Williams) this fubftance in many 
places where ^yater had been accidentally drained off, refembiing fine ffidl marie, only much lighter. Wheti 
thoroughly dr)^ it is the lighteil foflile fuhffance I ever handled ; and, when blanched with rain, it is as white 
as fnow. This variety of granite is either not ilratified, or exhibits thick irregular beds, it frequently con- 
tains a confiderablc quantity of talc, 111 maffes and fcales too large to be called mica.’' 

Our author is of opinion, that this fine white fubffanee produced from the decompofition of the granite, ig 
the true kaolin of the Chinefe, one of the component parts of porcelain ware. “ The authors of the Hi- 
ftory of China (fays he) informs us, that the fine porcelain w^are is compofed of tw^o different foffile 
fubffances, called by them peimifi aitd kaolin. We ai-c further told, that the petuntfe is a fine white vitref- 
eible ftone, compadt and ponderous, and of confiderablc brightnefa in the infide when broken, which they 
grind to a fine powder; and that the kaolin is not a ftone, but a fine wdute earthy fubffance, not vitriiiable, at 
leaft not in the heat of a common potter’s furnace t that they mix the kaolin and tile ffour of the petuntfe to^ 
gether, and form a pafte of this mixture, which ihey maif d into all forts of porcelain vefiels. Now, from the 
beft accounts of this matter which J have been able to obtain, after a good deal of fearch and inquiry, it ap- 
pears to me, that the fediment which I have mentioned above is the true kaolin ; and chat as the fine white 
glaffy quartz, which is found in irregular maftes, and in irregular difeontinuous veins or ribs, in fome of the rocks 
of fehiffus, is the true petuntfe ; and if this obfervation is really true, it deferves to be remarked, that Scot* 
land is as well furnifhed with the beff materials for making fine porcelain as moft countries in the world. The 
fpecies of quartz udiich I fuppofe to be petuntfe is of a pure fine uniform glaffy texture, femitranfparent, and 
of a pure fnowy whitenefs. A broken piece of this floue, and a newly broken piece of fine porcelain, arc 
very like one another. There is a great quantify of petuntfe, or pure white quartz, in many places of Scot- 
land, particularly in the north and Highlands. There is a confiderablc quantity of it upon the fhore and 
wafiied by the tide between Banff and CuUcn, generally in pretty large maftes in rocks of Uuiffi fchillus ; and 
to the befi of my memory it is very fine of the kind. There is alfo a conliderable quantity of it in difeonti- 
nuous ribs and maffes, in rocks of blue fehift, about three or foui miles north of Calkndar in Mor.tekh, upon 
the fide of the high road w^hich runs parallel to Imchleodunich, which I think alfo very fine. In fome 
places this fort of quartz is tinged with a flcfli colour from the neighbourhood of iron, whicli renders it unfit 
for porcelain ; but there is plenty to be found of a pure white in almoft all parts of Scotland, without any 
mineral tinge whatever* The kaolin is perhaps as plentiful in Scotland as the petuntfe, there being many ex- 
tenfive lakes eafily drained, which contain a conliderable depth of it ; and moreover, it is to be found m 
many places that have been lakes* which are now laid dry by accident. There is a quantity of kaolin about 
Vot. XILPartL S toa 
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they are called marhki^ and employed for the 
fame purpofes as the preceding ( r ), 

2, Of kernels of jafpcr cemented by a jifpery fub- 
ftance. Breccia jufpkka^ JJiafpro breccialo of 
the Italians. 


L O G Y. PartlL. 

Of this kind fpcclmens from Italy are fcen ^pptnUx^ 
in colle^ltotis. A coarfe jafper breccia is faid 
to be found not far from Frtjus in Provence in 
France, 

3- Of fdlctous pebbles, cemented by a jafpery 

fubllance. 


ICO yards below the high road upon the fouth fide of a bridge, about a mile and a half or two mdes fouth of 
the inn of Aviemore in the Highlands, It lies beneath a itratum of peat hog, in a place which has been a 

lake, but is now drained by tlie river Spey cutting through one fide of the mound which formed the lake* 

'i'here Is more than one ftratum of tlie kaolin In this place, and fome of it is exceeding wliite, efpeciallv 
when blanched by the rain : and there is a white granite rock up the rivulet, at fume diftance above the bridge, 
the decomjjofition and diifolutton of which is fuppofed to produce this line and curious fedimeut. Several 
lakes in the Highlands of Scotland are nearly full of kaolin* One of them is litinted in the country of Strathc* 
rig in Invernefsdhire, lefs than a mile north of the public road, and upon the weft fide of the farm of Drimiri. 
It IS a pretty long lake, and there is a confiderable depth of kaolin in it, which may be drained at a moderate 
espence ; and, if I remember wel!, the granite rocks which furround it are pretty white and fme. If the 
kaolin originates from coloured granite, it is good for nothing, efpecially if it contains the leall tinge of iron^ 
hecaufe this will difcolour and fpoil the beauty of the porcelain ; but wherever white granite is found compofed- 
of quartz, feldfpath, and mica, without any admixture of ftiirl, and efpccklly irori, the kaolin flioiild be 
diligently fought after in that neighbourhood. Lochdoon, in Gallow’ay, is faid to contain a great quantity 
of kaolin. It was drained fome years ago on the fnppohtion of its containing fhell marie ; but on trying the 
fubfUnce contained in it, it was found not to be marie but kaolin* Thefe fuhftances may cafily be miflakeii 
for one another at firit ; but they are eaiily difttngurftied by trying them with acids, the marie readily effervcfcing 
with the w^eakeft, and the kaolin not at all wnth the ftrongeil add liquors. 

6 . Grey compofite granite is a very beautiful ftone, and w'heii broken looks as if compored of fmall frag- 
ments of various fizes and fliapes, not unlike calve's^head jelly. When polifhed, the fragments appear as if 
fet or inlaid in a ftne pellucid or w^ater-coloured matter* Th^re is a Tingle ft rat urn of very curious compofite 
granite, a little to the weft of Lofftemouth, in the county of Moray, in Scotland of about fix or eight feet 
thick, It is compofed chiefly of grains and fragments of various bright and elegant colours, moft of which 
are as large as peafe and beans, all fine, hard, and femipcilucid ; there is about an eighih part of good kad ore 
in the compofition of tins ftone, of the kind commonly called potter^s ore j and it is likewife remarkable> that 
there is no other granite in that neighbourhood but this fmgle ilratum, all the ftrata above and below it being 
mofily a ^’oarfe, imperfect, grey fand-ftone. 

7* Granite of a loofe friable texture, fubje^I to fponta neons deco mpo fit ion, and redu^lion to gnjnite graveL 
There is a remarkable rock of this kind near the C^een’s Terry in Scotland, on the road to Edinburgh, which 
Appears in prodigious thick irregular ftrata* This rock feems to be compofed duefly of quartz^ fhirl, and. 
fome iron i and produces excellent materials for the high roads*. 

8 * In many parts of the north of Scotland, in the Highlands, and in Galloway, there is found an execk 
lent fpeciesof grey granite, compofed chiefly of red and black coloured grains. This is a fine and very darabk 
ftone, very fit for all kinds of archlte£inre. 

In fpeaking of thefe ft ones, Mr Williams obferves, that the finer and moft elegant red granites, and the 
findl granite-like porphyries, fo much refemble one another, tliat he does not attempt to diftinguiih them; and 
Scotland is remarkable for a great number and variety of them* The elegant reddiih granite of Bineves, near 
Fort William (fays he), is perhaps the bdt and moft beautiful in the world ; and there is enough of it to fervo 
all the kingdoms on earth, though they were all as fond of granite as ancient Egypt. There arc extenfive 
Focks of red granite upon the feaThore to the weft of the ferry of Ballachylifti in Appin, and likewife at 
Strontlan, as well as many other parts of Argykfhire, T have feen beautiful red granite by the road fiiiCp. 
near Dingwall, and in fcveral other parts of the north of Scotland, which had been blown to ptFces with gun* 
powder, and turned off the fields. There are extenfive rocks of reddifti granite about Peterhead and SUinsj 
and both of red and grey granite ia the neighbourhood of Aberdeen* The hill of Cruffel in Galloway, and 
leveral lower hills and extenfive rocks in that neighbourhood, are of red and grey granite, where there are great 
varieties of that ftone, and many of them excellent. Upon the fea fhore neat Kinnedore, weft of Lofiiemoutb^, 
in Moray, there is a bed of ftone about eight feet thick, which I think ftiould be called a compofite gi'anitei. 
It is compofed of large grains, or rather fmall pkceaof bright and beautiful ft ones of many dilkrent colours y 
and all the ftony parts are exceedHgly hard, and fit to receive the higheft pollfh* About a fixth or eighth 
part of it alfbeonfifts of lead ore, of that fpecies called potter’s ore. The feparate ftony partscompofing ihis- 
ftratum are all hard, fine, folid, and capable of the moft brilliant poUfh ; and if folid blocks can be ralfed free 
from all cracks and blemifhes, I imagin^e, fiom the beauty and variety of colours of the ftony part, and the 
quantity of bright lead ore which is blended through the compofition and body of the ftone, that this would 
be a very curious and beautiful ftone when poliftied*^^ 

(f) The ftones cp.lled Lurli Helmnntli or Faraceffi^ have fome fimilarity In their form to the a* 

for they are compofed of various lumps of a marly whitifti-brown matter, feparated into a great number of 
polygonous compartmeats, of various fises> fcumed of a whitillvyellow c^uft of a red calcareous fpar, fome* 

S timea 


Part II. 

Saxa* 


MINER 

fuliftance> ot fomething Hke it. The plutn* 
piiidding llotie of the Enghfli ^ Breccii^ Jllk^a* 

Its balls, which at the fame tithe is the ce* 
merit, ia yellow j wherein are contained fuiglc 
flinty or agaty pebbles, of a giey colour ol- 
vnriegated. This is of a very elegant appear- 
ance when cut and palifhed i it is found in 
England and Scotland (e). 

, Of qnartzofe kernels combined with an iih- 
known cement, Brema qtmri%ofai. 

. Of kernel a of f&veral difFcvetit kinds of Hones* 
Breccia faccGja* 
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a* Of kernels of porph^^nry, ciemchted by a pot*- i 
phyry or coarfe jafpery fubftance ; Breccia 
porphyrea* 

b* Of kernels of feveral faxa ; Breccia Indeter-^ 
mlnata. 

c. Of con glut! nated kernels of fandflone ; Brtc^ 
eta arenacea. This kind confllH of fandllanei 
kernels, which have been combined a fecond 
time together* 

The above ntentioned brecci^e of thcmfelves mu ft 
demand the diftin6lions here made betw'een, 
but which perhaps may feem to be carried tatl 

far* 


times pyritous, which often rife R little above the external furface, and inclofe each of them oil the infide. 
According to Bomare, the Indus Jlellaius heimentn^ found in the county of Kent, is covered with a kind of 
ftriated feknitc refcmbling the zeolite. They are for the moft part of aglobofe figure, feldom flat, but often 
convex on the outfide ; and fometimes with a concave furface. 

According to Wallerius, the iudus hdmoniu lofes by calcination about half of its weight j And, on being 
Urged by lii’e, is melted into a black glafTy flag* It efFerveicej tlrongly with aqua-fortis, and^is folution it 
of a yellow colour; But what feems very exiraofdinaiy, by adding to it fame oil of tartar dcliquium^ 
bubbles are produced, from which a great number of flender black threads or HJaments are produced, ificking 
like a cobwTb to the Tides and bottom of the veflel. 

Thefe Hones are found quite feparate by themfelves, as well as various Halagmitea and cniflaceous bodies, 
on the Hrata of argillaceous earth, in various parts of Europe, chiefly in Lorrain, Italy, England (in the 
counties of Middlefex and Kent), and elfew'here* 

Wallerius ranges the Indus heimontil among the tophi^ in the Spec*42y* of his Syflcm of Mineralogy, Para- 
celfus had attributed to thefe Hones a lithontriptic pow^r, and Dr Grew* fays that they are diuretic ; but 
there is not the leaH proof of their really poHefling fuch qualities. 

(g) The breccia Hratum, or plumpudding-rock, exhibits a lingular appearance as it lies in the ground 5 
being compofed of water-rounded Hones of all qualities and of al! il^es, from fmall gravel up to large rounded 
Hones of feveral hundreds weight each ; the i n ter H ices being filled up wnth lime and fand. It frequently alfa 
contains 1 1 me and iron. Sometimes it exhibits a grotefquc and formidable appearance ; containing many large 
bullets of various flses and fliapcs, without any marks of regular Hratification, but looking like one valt mals 
of bullets of unequal thickiiefs ; and in this manner frequently fwelled to the fize of a confidcrable mountain. 
It is frequently cemented very Hrongly together j fo that parts of the hiHs compofed of it vvill frequently 
overhang in dreadful precipices, Itfs apt to break off than other rocks in the fame fit nation j one reafon for 
"W’hich, beiides the Hrength of the cement, is, that the breccia, when compofed of bulkts, is lefs fubjecl; to 
fiffures and cutters than other rocks ; being frequently found in one folid mafa of great extent and thicknefs* 
iSome of the pi urn pud ding-rocks are made up of fmaller parts, coming near to the iize of coarfe gravel It 
' is evident, however, that all the parts of the breccia, whether courfe or fine, have been rounded by agitation 
in w^ter, as the rocks differ nothing in appearance from the coarfer and finer grave! found upon the beach of 
the fea, excepting only that the parts are Hrongly cfitiented together In the rocks, and are loofe upon the 
fhorcs of the ocenn. 

Some of liie breccia ia compofed of finely rounded Hones of -"anoiisand beautiful colours^ about the flze of 
plums or mns, allver}'^^ hard and line* Were ihis fpecies fawed and poUihed, it would appear as beautiful and 
dtgant ai any Hone in Europe ; much rtfembbng mofaic w'trk in fmall patterns. 

In generalj the bieccia h regularly Hratified or not according to the fize of the component parts of the 
Hone. Such rocks as arc compored of round gravel and fmall bullets are generally very regular in ihdr Hra* 
tifleation, w^hile rhofe which contain bulkts fomewdiat larger in ir/e are commonly difpofed in thick ami 
coarfe beds, and fiidi rocks ae are made up of the largell kind of bullets feldom fliow any marks of Hratiii - 
cation at aU. 

Among many other pkces in Scotland^ where breccia or puddiHg-Hone abounds, there are extenfive rocke 
and high ciffs of it upon the fouth ibore at the wdt end of the Pentland Frith, to the weHward of TJunfo in 
Caitimefs, which llreteh quite acrofs ihe county of Caithnefs into Sutherland ; and in Sutherland as well a® 
Caitlmefs, this rock is of a rough contexture, and appears in pretty high hills, deep glens, overhanging rocks, 
fand frightful precipices, to the w^ell of Brora, Dmirobin, and Dornoch, which gives it a grotcfqiic and for* 
midable appearance in that co unity. This range of breccia H retches alio quite through Sutherland, and 
likewife through RoHfliire* the w'dl fide of Fcimdonald) and DingW*ull, where it exhibits the very fame phe- 
nomena as in SiTtiierland ami Caithnefn, It continues the f*me longitudinal line of bearing, which is nearly 
from noitlneaH to fouth-w'eil, quite tlirough the highland countries of Invernefs and Perthihire ; and it form* 
confiderable hills, and very high and rugged rocks, upon both fidcs of that beautiful piece of freflr water Doch- 
iiefs. Much of the Hone here, as w^ell as in other places in this range, is compofed of large bullets; the rock is 
Very bard and Hrong, and it hangs in frightful precipices upon both Hdcs of the lake^ through which rock Ge- 
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far, tliicc their particles are ft> big and plaiii 
as to be eatily known from one another. Thcfc 
Hones are a proof both of the fnbverfions 
which the tnoim tains in many centuries have 
undergone, ami of fome liiddeii means which 
nature makes ufe of in thus cementing dsfFc" 
rent kinds of Hones together. Any certain 
bignefs for the kernels or lumps in fuch com- 
pounds, before they deferve the name of 
cannot be determined, bccaufe that depends 
on a com pari fon which every one is at liberty 
to imagine. In fome places, tlie kernels of 
porphyry have a diameter of fix feet, while in 
others they are no bigger than walnuts* Some- 
times they have a progreHive fixe dovim to 
that of a fine fanditone, Moft of this kind of 
Hone is fit for ornaments, tliough the work- 
man fhip is very diiBcult and coHLy. 
Conglutinated Hones of granules or fands of dif- 
ferent kinds* SanJHone ; L/iph arenaceus. 

In this divifion are reckoned thofe which confiH 
fuch minute particles, that all of them cannot 
earily be difeovered by the naked eye. The great- 
efl part, however, con fill of quartz and mica ; 
which fob fiances are the moH fit to be granulated, 
without being brought to a powder. 

I* Cenienttd by clay, 

tf* With an apyrous or refradlory clay. This 
is of a loofe texture; but hardens, and is very 
refradoiyin the fire. 

L With common clay. 

2. With lime; rcfembles mortar made with coatfe 
fand. 

(I, Confining of tranfparent and green i Hi grains 
of quartz and white lime Hone. 

Of no vifibk particles* This is of a loofc 
texture, and hardens in the air* 

With an unknown cement. 
a. I^oofe. 

1 . Harder* 
c. Compadl- 
f/* Very hard* 

4, Cemented by the ruft or ochre of iron. Is 
^ found in form of loofe Hones at feveral places, 
and oight perhaps to be reckoned among the 
miners arenace^ or fand ores ; at leafl when the 
martial ochre makes any con fide rable portion 
of the whole. 

5* Grit-Hone* This is of greater or lefs hardnefs, 
moflly of a grey, and fometimes of a yellowifii 
colour ; compofed of a filiceous and micaceous 
fnnd, and rarely of a fparry kind, with greater 
or lefTci- particles clofely compared and united 
by an argilkceotis^ cement* It gives fome 
fparka with Heel, is indifToluble for the moil 


logy. Part If. 

part in acids, and vitrifiable in a flrong fire* 

It is ufed for millllones and whetHones, fome- Sax a, 

times for liLtcring Hones and for building. 

horn. 

N. B, The argiliaccom grit has been before 
deferibed, p* 89* col, i. 

6, Elailic* A lingular fpecics of fand Hone, of w^hich 

a fpecimen was Ihown fome years ago to the 
Royal Academy of Sciences at Paris by the 
Baron de Dictridu It is flexible and elallic ; 
and confiHs of fmall grains of hard quartz, that 
Hrike fire witli tempered Heel, together with 
fome micaceous mixture. The daHidty feems 
to depend on the micaceous part, and foftnefs 
of the natural gluten between both. It is 
faid, that this elallic Hone was found in Bra- 
zil, and brought to Gernrtmy by his excellency 
the Marquis de Lavradio- 

There are alfo tvvo tables of wliite marble^ 
kept in the palace Borghefe at Rome, which 
have the fame property. But the fparry par- 
ticles of tlieir fubHance, though tranfparent, 
are rather foft ; may be eafily feparated with 
the nail, and cflervefce with aqua fortis ; and 
there is alfo in it a little mixture of fmall par- 
ticles of talc or mica* See Jmui^ de Phjf, 
fo; O^ft* 1784, p‘ ^75‘ £^cc alio the article 
Maxblc 

C* Stones and ores cemaiLcJ together; ATmevie arc^ 
naeeis. 

I. Of larger fragments. 

Mountain green, or n>irzde tnonianum cupri^ 
and pebbles cemented together, from Sibe- 
ria* 

h. Potters lead-ore, with limeHone, Hate-ker- 
nels, and Jhdls, 

r. Yellow or raiircafif leal copper ore, with fmall 
pebbles* 

2* Of fniallcr pieces. 

a* Fotterk lead-ore with a quartzofe faad. 
b. Mountain green with faud from Siberia- 
f . Cobalt ore with fand* 
d. Mavtjal ochre with fand* 


Order II. Minerai^ changes, or Petrifactions. 


These are mineral bodies in the form of animals or 
vegetables, and for this rcafon no others belong to 
this order than fuch as have been really changed from 
the fubje^is of the other two kingdoms of nature. 

I. Earthy changes ; Terras latvat^^ 

A. Extrtmeoiijs bodies chaiigeddnto a lime fubHance, 
or calcareous changes ; cakart^, 

{ 1 .J Eoofe or friable* Chalky changes ; Crda^ 
hr^ai£^ 


a* In 


neral Wade cut a fine military road upon the fouth fide of the lake, at a great expence of time, labour, and guni^ 
powder* Thefe rocks arc feen Hretching through the mountains of Strathci ig into Badenoeb, where it forms a rc- 
mai kable rock and precrpice callsd Crmgdu^ or the Black limk. The fame range is agaiii feen farther to- 
wards the fouth-weH, in fevtral places to the fouth of the Black Mount, and in the countiy of Glenorchy in 
Argylefiiire: and Ml Williams fuppofes, that the longitudinal line of this rock, fo far as it has been juH 
pointed out, is Li trie kfs than 200 miles, and in fome places It fpreads eight or ten miles in what may be 
mailed the latitudiaal line acrofs the beaiing of the locka^ 







M I N E R A 

a. Xt) form of vegelabkSi 
In form of animals. 

j. Calcined or mouldered HkIUj ro/j- 

(2*) Indurated ; Pdnfiiffa ra/mrea. 
a. Changed and filled with folld limcilone. 

1. In form of animals^ 

2, in form of vegetables. 
h* Changed into a calcareous fpar j Petrtfa^a 

calcarea fptilqfa. 

1 . In form of animals. 

2. In form of vegeta-bles, 

iJ, Extraneous bodies changed into a fl hi tyfii! ilia nee. . 
Siliceous changes ; L,arv^ JllkeiSi. Thtfe are> 
like the fjint, 

(i.) Indurated. 

a* Changed into flints. 

1. Carnclians in form of fhellsj from the 
river Tomm In Siberia. 

2. A gat in form of wood. Such a piece is 
faid to be m the collediion of Count 
Teflin. 

3. Coralloids of white flint, { MiHepora.} 

4. Wood of yellow flint. 

{ 7 . Extraneous bodies changed into clay. Argflla** 
ceous changes 5 LarVi^ argUlaci^^ 

A. Loofe and friable. 

I . Of porcelain clay. 

a* In form of vegetables. 

A piece of white porcelain clay from ja- 
pan, with all the marks of the root of a 
tree, has been obfcrvtd in a certain collec- 
tion. 

B. Indurated, 

1, In an unknown clay. 

In form of vegetables. OJlcQcolla, It is 
faid to be changed roots of the poplar 
tree, and not to confifi of any calcareous 
fub dance. 

A fort of foiHle isory- is faid to be 
found, which has the ptpperties of a 
clay; but it is doubtful if it has been right- 
ly examined. 

IL Saline extraneous bodies, or fneh as are penetrated 
by mineia! falts. Carfisra per^gr'ma infalka. har^e 
InJtiTUi^. ^ 

With the vitiiol of iron. 

1. Animals. 

c. Human bodies have been twdee found in 
the mine at Falun in Dalarne ; the laft 
was kept a good many years in a gTafs-cafe, 
but began at lalt to moulder and fall to 
pieces. 

2. Vegetables, 

Turf, and 
h. Hoots of trees. 

TheCc are found in water flrongly im- 
pregnated with vitriol. They do not burn 
with a flame, but only like coal in a ftrong 
fire; neither do they decay In the air. 
in. Extraneous bodies penetrated by mineral inflam- 
mable fubflances, or mineral pliJogiflon. 

Penetrated by the fubflance of pit-coals, 
j. Vegetables, which commonly have been woods^ 
er appertaining to them. 


LOGY. t4S 

a. Fully faturated. Gagm^ Jet. (See p. 104. Af^pfidix. 
col. 2. ) The jet is of a foltd finning texture. Petiu- 
Not perfectly fa t mated ; Mumla factions. 

It is loofe ; refembks umber, and may be uCed ■* 

as fiich. 

B. Penetrated by rock. oil or afphaltum. 

I, Vegetables, 

Tui £ 

The Egyptian mummies cannot have any 
place here, liuce art alone is the occafioii 
that thofe human bodies have in length of 
time been penetrated by the afphaltum, in 
the fame maimer as has happened naturally 
to the woodin pit'coal ftrata. See Mummv. 

C. Penetrated by fulphur which has dilTolved iron, 
or by marc a fixe and pyrites. Pyrtk impngnaia. 

Pelrlfa^a pyrttaemy 

I. Animals, 
i?. Human, 
h. Bivalves, 
r. Univalves, 
dy Infea^. 

IV. Metals in form of extraneous bodies; Laf^^ 
talllprcf* 

A, Silver ; argerittfir^, 

( j .) Native. 

^2, On the fur faces of file 11 s. 

(2.) Mineralifed with copper and fulphur, 
a. Fahlert^:, or grey filver ore in form of ears; 
of corn. See, and fnppofed to be vegetables, 
are found in argillaceous Hate at Franken^ 
berg and Tahlitteren in Helle. 

B. Copper ; Larvte mprifer^, 

P ( f . ) Copper in form of calx. 

In form of animals, or of parts belonging to 
them, 

1. Ivory and other bones of the elephant. 

The Turcois or Turquoife ; which is of 
a bluifh green colour, and much valued 
in the eail. 

At Simore in Languedoc bones of ani- 
mals are dug, which during the calcina- 
tion afllime a blue colour ; but it is not 
probable that the blue colour is owing to 
copper. 

(2.) Mineralifed copper, which impregnates ex- 
traneous bodies Cuprum mmera/^tum corjyQra 
pi^regrim ingrejfumy 

A. With fulphur and iron. The yellow or 
marcafitical copper ore that impregnates, 

I. Animals. 
ay Shells. 
by, In form of flfln 

B. With fulphur and filver. Grey filver ore 
or fahlerts, like ears of corn, from the flatC' 
quarries in Hefle. 

Cy Changes into iron ; Lar^d^ fdrnfir^y 

(i.) Iron in form of calx, which has affumed 
the place or the fhape of extraneous bodies ; 
per rum caiafonns cojpora pengrina ingrepfumy 
a, Loofe ; ocLrucciS^ 

I. Of vegetables. 

Roots octrees, from the lake Langelmsi 
In Finland. See the aAs of the SwedifR 
Academy of Sciences for the year *742. 
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M I N E R A 

S* Indurated ; h£matlilc£, 

I. Of vegetables* 

( 2 .) lion mineralifed, aiTuming the fhape of ex- 
traneous bodies* 

a. Mineral! fed with fulplnir* Marcafite, Lar^ 
pyrhaceiS. 

V- Extraneous bodies decompofmg, or in a w^aj of 
deflrudlion j Corpora pi^regrina in gradibus d^Jlfuc^ 
tionls conjiderafa. Mould; Hzmus^ Turf; 7nrha* 

A. From animal?. Animal-mould; Hmmis anhnalu* 

I * Shells, Humus conthacem, 

2* Mould of other animals ; Humus dd^erforum 
ammalium, 

;5» Vegetable mould ; Humus *u^^iahUh* 

I. Turf; Turha* 

Sol id j and hardening in the air; T^urba foltda 
aerr indur^cens. This is the bed of the kind 
to be ufed forfuelj and comes neareftto the 
pit-coals* It often contains a little of the 
vitriolic acid* 

if. Lamellated turf; Turba foUafa- Tlus is in 
the firll degree of deftru£fion, 

2i Mould of lakes ; Humus lacu^rts. This is a 
black mould which is edulcorated by water, 

3 * Black mould ; p/umus ater. This is univerfally 
known, and covers the furface of that loofc 
earth in which vegetables thrive bdl* 

Order III, Volcasic pRoutrcTs ( u )* 

1. Slags; Scortit vulcan&rum. 

-Slags are found in great abundance in many places 
of the world, not only where volcanoes yet exiifj 
but likewife where no fubtciTafteous fire is now 
known : Yet, in Mr Croniledt*s opinion, they 
e an not be prtiduced but by means of fire, Thefe 
are not properly to be called natural^ fince they 
have marks of violence, and of the lait change 
that mineral bodies can fuffer without the de- 
llrudUon of the wmrid ; nor are they artyiciaiy ac* 
cording to the univerfally rcfceivcd meaning of 
this word* We cannot, liowever, avoid giving 
them a place litre, efpecially after having ad- 
Tnitltd the pctrifaCtionB ; and dull therefore ar- 
jange the principal of them, according to their 
external marks* 

v/. Iceland agate ; Achaks yiandlrus niger. 

It is black, folid, and of a glaffy texture ; but In 
tiiiu pieces it is green ifh and femitranfparent 
like glafs-botdes, W'hich contain much iron. 
The mod remarkable circumfiance is, that fuch 
large foU'd mufTes are found of it, that there is 
no pofribillty of producing the like in any glafs- 
houfe. 

It is found in Iceland, and in the ifiand of A- 
fcerdion : The jewellers employ it as an agate, 
though it IS too foft to refill wear, 

Rhenidi millllone; Lapis mohris Rhmanus* 

Is blackiih-grey, porous, and perfectly rercmblcB 


LOGY. Partir. 

a fort of fiag produced by mo u tit Vefuviua, A Apptrdix^ 
variety of lava, according to Kirwan, Volcanist 

C. Pumice-llone ; Fumex* Paoduct* 

It is very porous and bliRered, in confequence of — 
which it is fpcdficaily very light- Itrefembka 
that frothy flag which is produced in ouir iron 
furnaces, 

I, White, 

2* Black* 

The colour of the firll Is perhaps faded or 
bleached, becaufe the fecond kind comes in 
that ftate from the laboratory itfdf, avai, the 
volcanoes* 

J). Pea rh .flag; Scoria conJianUs glohuUs ^uitreis con- 
glome rails. 

It is compounded of white and green Ifit glafs 
particles, which feem to have been eongluti* 
nated while yet foft or In fufion. Found on 
the Ifle of Afeenfion* 

M, Slag-fand or aihes ; Scoria puherulent^^ cintret 
n}tdoamrmnm 

This 13 thrown out from volcanoes In form of i 
larger or fmaller grains. It may perhaps b<s 
the principle of the Terra Puzzolana; becanfc 
fuch an earth is faid at this time to cover the 
ruins of Herculaneum near Naples, vvhich hi- 
ll ory informs us was ddloyed by a volcano di>^ 
ring an earthquake* 

II, Lav33, 

Laija has been generally undeiftood to denote the 
aggregate mats of melted matters which flow 
out of the mouths, or burff out from the fidesf 
of burning mountains* According to Mr Kir- 
wan, however, lavas are the immediate produce 
of liquefaction or vitrification by the' volsanic 
fires, and fhould carefully be di fit ngui Hied 
from the fubfequent produdlions affeded by the 
water either in a liquid or fluid Hate, which ge- 
nerally is ejedfed at the fame And of 

lavas, fo diftinguinicd, he deferibes feveral va- 
rieties* Sec the article Eava, in the order of 
the alphabet ; where the nature, origin, kinds# 
and phenomena of lavas, ate copioully deferibid 
and explained. 

IIL Bafaltca. # 

This fort of flonc was by Cronftedt, In the firll 
edition of his Mineralogy, ranked among the 
garnet cmhs, and confounded wdth the fiioerls ; 
an impropriety which w'as pointed out by Berg^ 
man in Ids Sciagraphta^ fedt. iZD.— ’Mr Kir wart 
confiders bafakes as aii imperfedl lava, and 
aferibes its origin both to fire and water. He 
defevibes It as found, either, 1 . In opaque tri- 
angular or polyangular/ columns ; wlikh is the 
proper bafaltes i Ur, 2* Is amorphous mafTes 
of different magnitudes ; forming folid blocks, 
from the fmallefl; liz.e to that of whole mountainss 
vdijch kind is called irapp. See the detached 
article Basaltes ; where its fpecies and va- 
rieties 


(h) For Oie nature, hiftory, theory, 5cc* of volcanoes, fee the article Volcano* 

(1) in that article, p- 46. coL i* I 9* dek the words, “ The Englilh miners call it mdlcf the Cermare 
JehoerH^ — P' 4 7* col. 2 . I 20, for ** a kind of marble,^' read « a volcanic produaion.” The Lapis Lydius^ 
or Touchftone, mentioned in the fame paragraph^ fliould have been fpecified to be of the fort called Trapp. 


Part 11. 

ApfrenJix, 

Volcanic 

PRODUCTS 


MINER 

rletres zre particularly defcribetlj and diSersnt 
opinions ftated concernmg its formation. See 
alfo tiie article Trapp. — ^S omc plaufible argu' 
merits againd tlie volcanic ongiii of bafaltes will 


A L O G Y, ^43 

be mentioned in the courfe of the fnbjoined note 
(k ), extra£ied from Naiural of yoLCANic 

i6e Mlmral Kin^dom^ Products 


(k) There is a gieat variety of bafaltes in Scotland, particularly of the grey kinds; fonne of which 
are capaHe of the htgheil degree of polini* A good black kind is met with on the fouth fide of Aithur’s 
Seat near Edinburgh, where it forma a fmooth perpendicnlar rockj with feveral oE' the columns broken off,, 
Sind the furpended pieces threatening to fall down upon the paifengers below, Tliis ilone is capable of re- 
ceiving a hne polifh ; and, in the opinion of Mr Williams, would be fit for all forts of ornaments about fe- 
pulchral monuments. It will polidi to a I right and beautiful black, which will be unfading. 

There is aiiotlier kind, Ltavy and hard, of a black or blackifh grey colour ; of which great quantities 
have been carried from the Eritli of Forth to pave the Ifreets of London, Thi.^, for the mofi:pavt> iscoarfdy" 
granulated in the infide, though fometinies the grain is pretty fine* Sometimes it is bright in. the infide 
when broken. It h compofed of grains of quart?, and ihid of different fi?cs, and commonly contains 
forne iron* It always appears In thick, iriegular, beds, fomc of which arc cnormoufiy thick ; and feldoiiL 
' or ever equally fo ; on the contrary, where it is fimnd uppermoll, it frequently fwells into little hills of va- 

rious fi/.ts. Moll of the fmall iflaiuls in the Fiith of Forth are compofed of this kind of Itone ; as well as 
fome hills in tlie neighbourhood of Inverkctthlng and of Edinburgh* 

The known chavadlerilHc of the bafaltes is to form itfelf into balls, columns, and other regular fi- 
gures, The columnar kind affumes a pentagonal, hexagonal, or heptagonal figure ; but quadrangular co- 
I inmns are not common. They are all fmooth on the outfide, and lie parallel and contiguous to one ano- 

■ ther ; fometjmes perpendicular, fometimes inclining, In proportion to the pofitlon of the llratum which is 

^ thus divided r If the llratum lies horizontal, the columns are perpendicular ; if incUniag, the pillars alfo in-* 

dine In exail proportion t6 the declivity of the firata, being always broken right acrofs the [Irate m. Some 
are of one piece from top to bottom ; others divided by one or more joints laid upon one another, which 
form a column of feveral parts. The rock called the Ghnds Canfe^tx^ay in Ireland is a pretty good fpeci- 
men of the jointed columnar bafaltes ; but there is a more beautiful fpecies above Hillhoufe lime-quarry, about 
a mile fouth of Linlithgow in Scotland ; and a coarfer one near the toll-bar north fide of Queen^s Ferry, 
and feveral other places in Fife, In fomc places the bafaltes are formed into magnificent columns of great 
kngtb ; and in others afford an affemblage of fmall and beautiful plllais reftmbling a range of balluilradcs 
of organ pipes. Some of the columns on the fouth fide of Arthur^'s Seat already mentioned arc very long i 
and there are likewife magnificent columns of great length in the ifiand of Egg, and others of the Hebri- 
' dcs, Thcfe columns, M-hen broken, are frequently of a black, or blackifh grey, in the infide ; fome of 

' them being compofed of fmall grains, which gives them an uniform and fmooth texture ; but much of thi& 

ipecies of ftone has larger grains In Its compofition, rough, lliatp, and unequal, when broken* All 
Khe grains, however, are fine, hard, and bright ; and the [tone In general is capable of a fine polifii. 
r The other fpecies of bafaltes which forms itfelf into dllHiifl maffes, affumes fometimes a quadrangular^ 

jdmttimes an ova], globular, or indeterminate figure.- They are found of all fixes from the fixe of an egg 
to that of an houfe : but though they differ in fhape from the columnar bafaltes, they agree in almoftj 
every otlier refpedt ; whence Mr Williams thinks that they are only to be accounted a variety of the co- 
lumnar kind. It is common to fte one firatnm of the bafaltine rocks exhibiting, in one place, regular pil- 
lars or globes ; and near thefe, very irregular ones, differing very little from the common cutters found 
in ail rocks ; and at no great difiance, the fame rock is found to nm into one entire mafs, exhibiting no ' 

, tendency to be broken or divided into atty columns whatever* Of this the rock of Arthur*s Seat is- an iii- 

fiance. Some of thefe only produce fol^d maffes of different figures and fixes; while others produce quan- 
tities of a fofter, friable, fteny matter, of the fame quality in which the hard mafies of different figures are 
found imbedded. Pretty good fpecimens of the fecond kind or variety of bafaltes are met with on the 
toad*fide betvveen Crafmond bridge and the Queerds Ferry, and in feveral otlier places in the Lothiana and 
in Fife* 

The cruftafced bafaltes are of two kinds; i. Such as have the crufis mom dry and friable than the intci- 
nal parts ; and, Such as are dry and friable throughout the whole ma£s. 

The firft of thefe has not only a cruff of the friable matter adiiering to it, but is likewife imbedded in a 
quantity of the fame. Our author has fecn many quarries of this kind of hafaltts dug /or the high roads* 
m W'hicli the quantity of foft friable matter greatly exceeded that of the hard mnffts, and in which in- 
crufted fiones of various fixes and fhapea appeared. In fiich quarries, fomc of the largefi: maffes liave only 
I a few coats of penetrable friable matter, furrotmding a nucleus which varies in fize, but is uniformly hard 

througliout i and we /hall find other yolks in the fame quarry imbedded in the fofter matter, which, when 
broken, exhibit a nefi of ftones including one another like the feveral coats of an onion* Thefe crufiated 
bafaltes which envelope one another are a curious fpecies of fie we. The feveral coats of furrmindiiig matter 
differ nothing in quality from the ftones contained in them, and foine of tlie inner, crufts are often very 
hard; but the nucleus wdtinn, tliough fmall, is always the hardefi. The decompofition by the weathering 
«£ the fofter ^m^tter found furrounding and enveloping the harder malTes of fione iatlus and the fccend fpe-* 
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Cics of bafaUine focks, has produced a phenomenon frequently met with In Great Britain , efpeciEilly in Apfcmliie* 
Volcanic which greatly puzzles, many. It is very common in low grounds, and upon feme moderate emi- Volcanic 

P?,ODUCTS to fee a prodigious multitude of Hones of all fliapes and fixes, very hard, am! pretty fmooth on the 

oiitfide* Thefe Hones are fometimes fo numerous arid large, that It i^ often found impradlicable to clear a field of — 
them. Where thofe Hones are a fpecies of batahes, which they commonly are, and of the fecond fpecies of 
hafaltes defenbed above, they alway originate from si decoinpofition of the more foft or friable parts of thofe 
rocks, which moulder or fall away, and leave the harder Hones detached and feattered about, and the de- 
comp ofed matter diffolves by degrees, and becomes good corn mould. 

Here Mr W^illiams takes occafioa to contefl the opinion of thofe who think that Hones grow or vege-» 
tate like plants. He owns indeed that they increafe in bulk ; but this, he fays, is only In fuch fituationa 
as me favoiirabk for an accretion of matter carried down and dcpofited by the WRter ; in all otlier fituations 
they grow lefs and lefs. Others (fays he) imagine, that thefe Hones (on which this extraneous matter has 
been depofued) were rolled about; that the afperities and lharp angles were by tlint means worn off ; and that 
tlii7 w'Cre all at laH dcpofited as we fee them, by the waters of the univerfal deluge : and, having their ob- 
tiife Tides and angles, as if they had been rounded by rolling in w^ater, makes thefe gentlemen conltdent that 
they are right; and if we did not frequently fmd Hones exactly of the fame figure, fize, and quality in the 
rock, it would be very difficult to overtlmow this hypothefis* I have taken great pains to invcHIgate this 
point, having freqiienily examined circum fiances ; and never failed to dlfcovcr the Hratum of rock which 
tlmfe detached Hones originally belonged to, The ftrata or beds of the fevtral fpccies of bafaltcs fpread as 
wide, and ft retch as far, ns the other concoinitant Hrata in the neighbourhood where they are found ; but they 
often lie very Hat, or with a moderate degree of declivity; and con requeutly, when the fofter and more friable 
matter found iu the interHices of thefe rocks, which indofes and binds the harder maHes in their native beds, 
b decompofed, the harder Hones muH then He fcattered wide upon the face of the ground/" 

The fecond fpecies of the cm fiat ed baftdtes, viz. that which is dry and friable throughout the whole mafs, 
is trenerally of u coatfe and granulated texture, and of all the various fhades of grey colours ; from a ruHy 
black to a Hglit-coloured grey. This kind of criillated bafahes h developed when the maffes are either broken 
or in a Hate of decompofition ; and there ure maffes of it of all fizes and Hiapcs found in the rocks, re- 
ferabling the fecond and third fpexies of the bafaltes ; appearing alike fmooth on the outfide, with obtufe 
angles ; in Hiort, icfembling the bafaltcs in every refpect : but when they are expofed to the external air 
and weather for any confiderabk time, the fevctal incmilations decay, decompofe, and crumble down by 
degrees. When they quarry this fpecies of bafaltcs for the roads, they are able to break and pound them 
fmall with eafe ; but the harder fpecics are fo hard and cohefive, that they are with the greateft diHiadty 
broken into fuffcieutly fmall parts, 

Compofite bafakes refemblea the three lad fpccies, in figure, colour, and all other external appearances j 
being diHinguiHiable from them only in the internal Hmdlure or grain of the Hone. It refembles fome of 
the granites, as confifting of much larger grains than the other bafaltes. Many of the larger grains in the 
compofite bafaltcs are more than an eightli part of an inch over, and fome more than a fourth ; appearing 
with fmooth fiat fm faces, and of a tabulated texture, exadly rcfembling the quartzy grains fo commonly 
found in the compofition of moH of the granites* The chief, if not the only, difiinguilhablc difiercnce be- 
tween the grains in each of them is the colour. They arc evidently large grains of quartz, &c. which exhi- 
bit flat fliining fur faces in both. Thofe grains or fragments are commonly white, yellow Ifh, red, or black, 
in the compoGtion of moH of the granites ; whereas they are often feen of a pale blue, or a blnifh grey co- 
lour, in the compofite bafaltes, and fome of them approaGhing to white. It is only in the miernal Hrudlure, 
however, tliat tliefe bafaltes have any refemblance to the granites ; in all the external char aders, they differ 
nothing from the reft of thtir own genus. 

A fifth fpecies of bafaltes is indurated through the whole ftratum, folid and uniform through all its parts, 

^nd exhibiting only fuch cracks and fiffures or cutters as are commonly met wnth in other hard beds of 
Hones- Many beds of this fpecics are frequently met with in the coal-fields, and the miners are often oh ^ 
liged to fmk through them in their coabpiU. “ The Salifbur/ craigs at Edinburgh (fays our author) 
might be fmgled out as a good example of this fpecies of ftoue, were it not that part of the fame ftmtum 
is formed into columns on Arthurk feat ; though, I believe, this is no good exception, as it evidently ap- 
pears that tire beds of bafaltcs which are formed into columns, glebes, &c. only afiume thefe figures where 
they are expofed to the influence of the external air, or have but little cover of rock above them. Wlicn 
any of thofe beds ftrike deep under the cover of fcvcral other ftrata, they are not found in columns, &c. 

Nothing but an uniform mafs then appears,' although the fame bed is regularly formed near the furface ; 
which proves that the columnar and other bafaltes are formed by flirinking and chapping. 

“ The ftrata of balfdtes fpread as wide, and ftretch as far in the longitudinal bearing, as the other different 
Hrata which accompany them in the countries where they are found. The rocks of bafaltes alfo arc generally 
found in vciy thick ftrata ; and that generally in places where no other rock is found above the bafaltes, the 
Hrata of it arc often very unequal in thicknefs. But this, m general, is only in fituations where no other 
rock is found above it j for when it fairly enters into the furface of the earth, fo as to %ave other regular 
Hrata above it, which is feen in an hundred places in the Lothian s, Fife, and other parts of Scotland, it then 
appears pretty equal in thicknefs, as equal as moH oilier beds of fuch great thicknefs are; and yet it is 
remarkable) that although moft of the Hrata of bafaltes are of great thicknefs, there are frequently thin 
NF424* 4 
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^ppcnJlx. ft rat a dF faricns kinds found both above and below it. We have numiroUs examples of this in all the paK& - 

Volcanic q£ wb^;re bafaltea is found ; as for inftance, there are thin and regular llrata feen and qaarried 

^ RQDucfi s below the thick bed of that rock in the Salilbury craig*J near Edinburgh. In the Bathgate hillij • 

fouth of LinlithgoWj and in many other parts of Scotlandj there are feveral ftrata of bafaltes, and like wife 
of coalj limcftone, freeftonc, and other concomitants of coal blended promt feu o nil y fuper fratum ; 

and the bafalt is frequently found iirfmcd lately above, and immediately below regular ft rata of coal ; of 
courfc bafakes h not ike ia^na of ^uoicanoet. We can prove to ocular demon ft rat ion, from the component 
parts, and from the fituation, ftretch, and bearing of the ftrata of bafaltes, that they are real beds of ftonc/ 
coeval with, all the other llrata which accompany them j and are blended with them jathe ftru6>ure of that 
part of the globe where they are found, as they dip and ftretch as far every way as the other ftratn found 
above and below them. If bafaltes, therefore, be a volcanic produ^lion, the other ftrata muft of neceftity 
be fo like wife* But how volcanoes Hiould produce coal, and how that coal ftiould come into contact with 
burning lava, is not a little problematical ; or rather it is Rraugeiy ablurd to imagine that burning lava can 
come into contadt with coal witliout deftroyiag it. 

The regularly ftratified quartzy white-mountain rock is fcarcc or rather not to be found in mo!l parts of 
Britain. In the Highlands, how^ever, it is very common ] and in feme places of them Mr ^VitHams has 
feen it ftratihecl as regularly as any of the fand-ftoncs, with other regular ft rata of different qualities imme- 
diately above and below it ; and fometimts compoHug large and high menu tains entirely of its own llrata* 

This ftone is exceedingly hard, dry, and brittle, fall of cracks and Ihntp angles ; the different ftrata fome- 
times moderately folid, hut often naturally broken into fmall irregular maftes, with angles as fliarp as broken 
glafs, aud of an uniformly fine and granulated texture, refembling the fmeft fugardoaf. There are large 
and high mountains of this ftone in Rofslhire and Invernefsfhire, which, in a clear day, appear at a diftance 
as white as fiiow, without any fort of vegetation on them except a little dry heath round the edge of 
the hiH* 
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Ml tier va. Minerva, or Pallas, in Pagan %\'‘orniip, the 

^ ■ V — " ■ goddefs of iciencesand of wiidom, fprung completely 
armed from Jupiter's brain ; and on the day of her 
nativity it rained gold at Rhodes* She difputcd with 
Neptune the honour of giving a name to the city of 
Athens j when they agreed that whofoever of theni 
fliould produce what was moft ufcful to mankind, 
ftiould have that advantage. Neptune, with a ftroke 
of his trident, formed a horfe ; and Minerva caufed an 
olive to fpring from the ground, wluch was judged to 
be moft ufeful, from its being the fymbol of peace* 
Minerva changed Arachne into a fpider, for pretending 
to excel her in making tapeftry. She fought the 
giants ; favoured Cadmus, UlyfTes, and other heroes; 
and refufed to marry Vulcan, choofing rather to live 
in a ftate of celibacy. She alfo deprived Tireftas of 
fight, turned Medufa's locks into fnakes, and per- 
formed feveral other exploits. 

Minerva is ufually reprefented by the poets, pain- 
ters, and fculptora, completely armed, with a com- 
pofed but agreeable countenance, bearing a golden 
bVcalt -plate, a fpear in her right-hand, and her asgis 
or fhield in the left, on which is reprefented MeJu- 
fa's head encircled w ith fnakes, and her helmet was 
iTfually entwined with olives. 

Minerva had feveral temples both in Greece and 
Italy. The ufual vidtim offered her was a white hei- 
fer, never yoked, 'I'he animals facred to her were the 
CQck, the owl, and tjic bafiliJk. 

Minek^m Cqflrumy Jlrx^ Miner^ium^ or 

Tcmplitm Minerva i (anc* geogr.), a citadel, temple, 
and town on the Ionian fea, beyond Hydrui ; feeii a 
gjeat way out at fea. Now Cajlro^ a town of Otranto 
K Naples* E. Long. 19* 25. N, Lat. 46. B. 

Promoniorium (anc. geogr.), the feat of 
ihc Sirens, a promontory in the Sinus Paeflanus, the 
fouth boundary of Campania on the Tufean coaft; fo 
called from a temple of Minerva on it ; fituated to tlie 
VoLXII, Parti* 
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fouth of Surrentum, and therefore called Sut^nniirtnm^ Mincrvalta 
Now Capo delia MindrDay on the weft coafb of Naples, Miagreha* 
over-againft the illand CapH. 

MINERVALIAjin Roman antiqurty,,feftivals cele- 
brated in honour of Minerva, in tthe mouth of March ; 
at which time the fehokrs had a vacation, and ufually 
made a prefeiit to their maftp-% eall'ccl from this fc* 
ftival AHiwr^aL 

MING RE LI A, anciently Colchis, a part of 
Weftern Georgia, in Afia ; bounded on the call by 
Iberia, or Gi'orfm properly fo called ; on the weft, by 
the Euxine Sea ; on the fouth, by Armenia, and part 
of Pontus j and on the north, by Mount Caucafus* 

Colchis, or Mingrelia, is watered by a great many 
rivers ; as the Coi ax, the Hippus, the Cyaneus, the 
Chariftus, the Phaiia, ’where the Argonauts landed, the 
Abfarus, the Ciff'a, and the Ophis,' all emptying them- 
felvcs into the Euxine Sea. The Fhafis does not 
fpring from the mountains in Armenia, near the fourcea 
of the Euphrates, the Araxes, and the Tigris, as Stra- 
bo, Pliny, Ptolemy, Dionyfius, and after them Arrian, 
lleland, Calmet, and Sanfon, have fal fely aflerted ; but 
rifes in Mount Caucafus ; and hows not from foi^th to 
north, but from north to fouth, as appears from tlie 
map of Colchis or Mingrtlia in Thevenot's colleCf ion, 
and the account which Sir. John Chardin gives of that 
countr)\ This river forms in Its courfe a fmall iftand 
called alfo Phqfis ; whence the pheafants, If Ilidorus 
is to be credited, were ilrft brought to Europe, and 
thence called by the Greeks Ph^i/mnL The other ri* 
vers of Colchis are confiderable. 

The whole kingdom of Colchis was in ancient times 
very pleafant and fruitful, as it Is ft ill where duly cul- 
tivated ; abounded in all the neceftaries of life ; and 
'was enriched with many mines of gold, which gave 
occafion to the fable of the Golden Fleece and the Ar- 
go eautic expedition fo much celebrated by the an- 
cients. 
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Mmgrdis, Sir JoKn Chardin tells us^that this country extends 
above 100 miles in length and 60 in breadth ; beings 
not near fo ex ten five as the ancient Colchis^ which 
reached from the frontiers of Iberia or Georgia Pro- 
per^ weft ward to the Palus Masotis : that it is beau- 
tifully diverfified with htlls, Tnountains, valleys, woods^ 
and plains, but badly cultivateci: that there are all 
the kinds of fruits which are found In England, grow- 
ing w'ild, but taflelefs and infipid for want of cul- 
ture : that, if the natives underftood the art of ma- 
king wines, thofe of this country would be the fine 11 
in the world : that there are many rivers which have 
their fource in Mount Caucafus, particularly the Pha- 
fus, now called the Rione : that the country abounds 
in beeves, hogs, wild b<sars, Hags, and other venifon ; 
and in partridges, pheafants, and quails : that fal- 
cons, eagles, pelicans, lions, leopards, tigers, wolves, 
and jackals, breed on Mount Caucafus, and fome- 
times greatly annoy the country ; that the people 
are generally handfonie, the men ilrong and well made, 
and the w^omen v’cry beautiful ; but both fexes very 
vicious ami debauched ; that they many their nieces,, 
aimta, or other relations, indifiereiitly j and take two 
or three waives if they pleafe, and as many concubines 
as they will : that they not only make a common 
pra^ice of felling their children, but even murder 
them, or bury them alive, when they find it difficult 
to bring them up : that the common people ufe a 
fort of pafte, made of a plant c>alled inftead of 
bread ; but that of the better fort confifts of wheat, 
barley, or rice : that the gentry have an abfolute 
power over their vafials, which extends to life, liber- 
ty, and eft ate ; that th<?ir arms are the bow and ar- 
row, the lancc, the fabre or broad-fword, and the 
buckh‘1^ ‘ that they are very naffy ; and eat fitting 
crofs legged upon a carpet, like the Perfians ; but the 
poorer fort upon a mat or bench, in the fame pofture : 


that the country is vciy thin of inhabitants, no lefa M^ho, 
than 1 2:, 000 being fuppofed to be fold yearly to the Mimatuje* 
Turks and Perfians : that the principal commodities ~ * ' 

exported frdm it are, honey, w^ax, hides, caflor, 
martin-ficins, flax-feed, thread, filk, and linen-cloth ; 
but that there are no gold or filver mines now, aricl 
very little money : that the revenue of the priucc or 
viceroy amounts to about 20,000 crowns anfmm ** 
that the inhabitants call themfelves Chri/}innj ; but 
that both they and their priella are altogether illi- 
terate, and ignorant of the dodtrioes and precepts of 
Chriftiauity : that their biftiops are rich, have a great 
nuluber of vairals, and are clothed in fcarlet and 
velvet : and that their fervice is according 10 the 
of the Greek church, with a mixture of’Judaifm and. 
Paganifm* 

The cities of moft note in tliis countiy in nneient 
times were Pity ns ; Diofciinas, or Diofeoriaa, whitdi 
w^as fo called from Caftor and Pollux, two of the Ar- 
gonauts, by whom it is fuppofed to have been found- 
ed, and vvlifiin Greek are iiyh^d DwRurc>if at prefent 
known by the name of Suvata/^o/i; Aea on the Phalisj,. 
fuppofed to be tlie fame as Mnpolis i fo called 

from the river on whkh it ftood; Cyta, at the mouth * 
of the river Cyaneusj the birth-place of the famuua 
Medea, called from thence, by the poets, Cyiith ; Sa- 
racic, ZadriSj Snrium, Madia, and ZoIiiTa. As’ for 
modern cities, it does not appear that there are any 
here confiderahle enough to merit a defeription ; or* 
if there are, they feem to be little, if at all, known to 
Europeans- 

MINHO; a great river in Spain, which taking its 
rife in Galicia, divides that province from Portugal*, 
and falls into the Atlantic at Caminha. 

MINIATURE, in a general fenfe, fignvfies repre^ 
fentation in a fm^li compafs, or lefs than the reality^ 


M I N I A T U R E-painting; 


A DELICATE kind of painting, conMing of 
little points or dots i ufually done on vdlum, 
ivory, or paper, with very thin, fimple water-colours. 

The word comes from the Latin red- 

lead that being a, colour much ufed in this kind of 
painting. The French frequently call it mignaiure^ 
from mignon^ fine, pretty,*' on account of its fmail- 
nefs and delicacy : and it may be ultimately derived 
from ** fmnll/' 

Miniature is diftinguifhed from other kinds of paint- 
ing by the fmallnefs and delicacy of its figures and 
faintnefs of the colouring j on which account it re- 
quires to be viewed very near. 

Sect. I. Of Drawing and De/tgnwg* 

To fucceed in this art, a man fhauld be perfeftly 
fklUed in the art of defigning or drawing & but as molt 
people who affetSt the one, know little or nothing of 
the other, and would have the pleafure of painting 
without giving th^RIves the trouble of learning to 
dellgn (which is indeed an art that 13 not acquired 
without a great deal of time, and continual applka- 
invention^ have been found ouc to fupply the 


place of it ; by means of which^a man defigns or drawS;, 

without knowing how to defign. | 

The firft is chalking : that is, if you have a mind to 
do a print or defign in miniature, the backfidc of it, 
on another paper, mu ft be blackened with im alb coal, 
and then rubbed very hard with the finger wjrapped in 
a linen ,cIolh : afterwards the cloth muft be Itghlly 
drawn over the fide fo blackened that- no black grama 
may remain upon it to foil the vellum you would paint' 
upon ; and the print or draught muft be faftened upon 
the vellum with four pins, to keep it from fhifting. 

And if it be another paper that is blackened, it muit 
be put between the vellum and tlie print, or draughty 
with the blackened fide upon the veEum. Then, with 
3 blunted pin or needle, you mnft pafs over the princi- 
pal lines or ftrokes of the print, 01 draught, the con-- 
tours, the plaits of the drapery, and over every thing 
clfe that muft: be diftinguifhed ; piefling fg hard, that 
the ftrokes may be fairly marked upon the vellum un- 
derneath. 

Copying by fquarcs is another convenient method 
for fuch as are but little fkiEed in the art of defigning, | 

and would copy pidlures, or other things, that cannot 
be. chalked. The me^od ia this : The piece muft be 

divided 
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words are added, from WankuH and Ferhengf, the beft 
MerchettsL. Arabic and Ferlic lexicographers whom the Eaft has 
produced ; and from Herbelot are inferted the names 
of kingdoms, citksj and rivers, as well as phrafes m 
common nfe among the Turks, &c. be- 

caufe many iifekfs fynonyma are omitted, which rather 
puzzled than aififted the iludent j as well as all the 
French, PobTh, and German interpretations, the Latin 
being confidered as fufliciert for all men of learning* 
^meri/ied, with refpc< 5 l to innumerable typographical 
errors ; w bich, however, from a work of this nature, no 
care can perhaps altogether exclude* The other works 
of Menin/ki v^ere occafioned chiefly by a violent conteft 
behveen him and a man named J* B* Podella, in which 
much acrimony was employed on both fides- Thefe 
it is hardly worth while to enumerate, but they may all 
be feen in the account of his li^ from which this article 
is taken (a). It fhculd be obl’erved, however, that in 
1674, Podeha publilhed a book, intitled, Prodro- 
nius novi linguamm orientaliura collcgii, julTu Aug. &c. 
erigendi, in Univ* Viennenh;^^ to which Meni^^f^i op- 
poled, 2* Meninikii Antidotum in Prodromum novi 
lis g* orient* collegii, 4to. But fuch was the cre- 

dit of his antagonift in the uiuverfity, that focm after 
there came out a decree in the name of the reftor and 
confiiiory, in which that antidote of Meninfki's is pro- 
feribed and prohibited, for fix fpecific reafons, as im- 
pious and infamous. Meninfl<i was defended againfl 
this formidable attack by a friend, in a fmall tradi, In- 
titled, “ Veritas defenfa, feu juflitja caufss Dn. F. de 
M* M* pieniji/lci] contra in fame decretum Univerfita- 
ti8 Viemienfis, Anno 1674, 23 Novembris, &c. ab A- 
mico Inci expolita, Anno 1675/^ in which this friend 
expofes, article by article, the Mfehood of the decree, 
and exclaims Arongly againft the arts of Podelbu This 
tra^f is in the Britlflt Mufeum* Podefta was oriental 
feerttary to the emperor, and profeflbr of thofe langua- 
ges at Vienna ; but is deferibed in a very fatirical man- 
ner by^ the defender of Meninikh Podefta, natura 
Semi-ltalus, ftatura namis, caecutiens, balbus, 11510 bar- 
dus repertus, aliifque vitiis ac ftaltitiis plemis, adeoque 
ad difeendas Jhiguas orientalcs inhabilis/’ A lift of the 
works of Podeha is, however, given by the late editors 
of Men mil<j. 

M E R C H E TT A , o r Mar che tta Mu/krzim , is com- 
monly fuppofed to have been a right which, during the 
prevalence of the feudal fyftem, the lord had of pacing 
the firfl night after marriage with his female villain. 
This opinion has been held by the greater part of our 
antiquarians j and we have adopted it in our hiftory of 
Scotland publilhed in the Emydop^dia. It appears, 
however, to be a miftakc* That there was a cullom 
called mercheUa muUerutn^ which prevailed not only in 
England, Scirtland, Wales, and the ifle of Guernfey,^ 
but alfo on the continent, is indeed a fadt unqueftioii- 
! but Mr Aftk has dearly proved, that, in Read of 
li m. ^ ^being an adulterous connexion, the was a corn- 

pad: between the lord and his vafTal for the redemption 
of an committed by that vafTaPs unmarried daugh- 

ter* He admits, however, that it denoted likewife a 
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fine paid by a Joheman or a milaln to his lord for a li- Meridian p 
cence to marry his daughter to a free man ; and that if 
the vaffal gave her away without obtaining fuch a li- 
cence, he was liable to pay a heavier fine. He quotes 
two authorities in fnpport of his opinion from Brac- 
ton; one of which we lhall tranferib^i as being alone 
complete evidence* 

Ric* Burre tenet unum mefuagium et debet tellfa- 
gium ledam curiae, et merchet^ hoc modo, quad Ji marU 
tare ^oluerlt JUlam fuam cum quodam llhero homhie^ extra 
^illam^ facld pacem domhd pro markagio^ et fi earn mari^ 
iaverk allcui cujlumarw nihil dehuit pro marka* 

“ The probable reafon of the cuftom (fays Mr Aille) 
appears to have been this, Perfons of low rank, red- 
ding on an eftate, were tltliGv afcrlpti glehtTi or were fiib- 
je£lcd to fome fpecies of fervitude fimilar to the afcrlpti 
They were bound to refide on the edatc, and to 
perform feveral ferviccs to the lord. As women necef- 
farily followed the refidence of their huibands, die coii- 
fcquence was, that when a woman of low rank married 
a ftranger, the lord was deprived of part of his live flock | 
he therefore required a fine to indemnify him for the 
lofs of his property/^ Further particulars on the mcr^ 
cheUa are to be found in the Appendix to voL ill of 
Sir JJuvld Dairymple^s Annals of Scothmd, 

MERIDIAN Lini, an arch or part of the meridian 
of the place, terminated each way by the horizon. Or, - 
a meridian line is the interfedlion of the plane of die 
meridian of the place with the plane of the horizon, 
often called a north and foulh line, becaufe its diredlion ' 
is froni north to fouth. 

In the article Astronomy (^EncycL)^ n® 376* and 
377* we have given two methods of drawing a meridian 
line ; but it may be proper to add, in this place, the 
following improvement of the former of thefe from Dr 
Hutton's Mathematical Didlionary. As it is not 
eafy (fays the Dodlor) to determine precifely the ex- 
tremity of the lliadow, it will be beft to make the flik 
flat at the top, and to drill a fmall hole through it, no- 
ting tlic lucid point projedled by it on the feveral con- 
centric circles, inftead of marking the extremity^ of the 
lhadow itfelf on thefe circles.^ ^ 

We llrall give another method of drawing a meridian 
line from the fame valuable didlionary* 

** Knowing the foiidi quarter pretty nearly, obferve 
the altitude FE of fome ftars on the eaft fide of it, and XXX Vl 
not far from the meridian HZRH : then, keeping the 
quadrant firm on its axis, fo as the plummet may fliU 
cut the fame degree, direct it to the weftcni fide of the 
mei idian, and wait till you find the ftar has the fame al- 
titude as before, as/^_ Laftly, bifedl the angle EC^, 
formed by the interkflion of the two planes in which 
the quadrant has been placed at the time of the two ob- 
fervatioiis, by the right line HR, which Will be the me- 
ridian fought. 

Magndtcal is a great circle pafiing thro* 

or by the magnetical poles ; to which meridians the 
magnetical needle conforms itfclf- Sec Magnetism, 

SuppL 

MESQ- 


(a) We have taken this article from the Biographical Didionary ; the editors of which took it from the life 
of Menin/ki prefixed to the new edition of his great work* 
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MESO-LoGARtTHM, a term pfed by Kepkr to 
ijogam itn logarithms of the cofines and cotangentg. 

Milk MESURATA, a f^a p(frt of the ktngdom’ of Tri- 
* " V " ' polh hi Africa, A caravan proceeds from this place to 
Fez7.au, and other interior parts toward the louth of 
Africa, It is 260 miics north of Mon rz 00k, E. XjOii* 
15, 5, N. Lat. 31.3* 

METALLIC Tractors. Sec Pcrkihism in this 
SyJ}/fL 

METONiC Cycle, called alfo the Goid^n AW^er, 
and Lunar Cycle^ or Cych nf ihe Maon^ that which was 
invented by Meton the Athenian ; being a period of 19 
years. See Cycle, LncycL 

MH A Rajah, the higheft title of Hindoos, 

MICROCOUSTICS, or Microphanes, inftruments 
contrived to magnify Imall founds, as microfcopcs do 
fmall objeds, 

MICROCOSMIC Salt. See CHEMssrRY*//i£/^.'v, 

SuppL 

MIDDLE Latitude, is half the fum of two given 
latitudes ; or the arithmetical mean, or the middle be- 
tween two parallels of latitude. Therefore, 

If the latitudes be of the fame name, either both north 
or both fouth, add the one number to the other^ and 
divide the fum by 2 ; the quotient is the middle lati- 
tude, which is of the fame name with the two given 
latitudes* But, 

If the latitudes be of different names, the one north 
and the other foutb j fubtraeft the lefs from the greater, 
and divide the remainder by 2, fo fhall the quotient be 
the middle latitude, of the fame name with the greater 
of the two. 

MIDSUMMER-Dav, is held on the 24th of June, 
the fame day as the nativity of St John the Bapt ill is 
held, 

MILK, or Milky ET, property iu Bengal 

MILLS of various kinds are deferifed in the article 
Mechanics [^Encych)\ and he who fhall fludy that ar- 
ticle, together with Water and Machimery, in 

this Supplement^ will have a fufficient knowledge of the 
principles upon w^hich mills midt be conllriu^ed, fo as 
that they may produce their propjor elfeifts. 1 he fub- 
jed is introduced into ihiS' place .merely to put it into 
the power of our countii’lj'^men tO' adopt, if they ihall 
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think fit, the Improvements which have been -made in MilU, 
the Tuachmery of flour mills in Amenca, w— 

The chief of thefe confifi in a new application of 
the ferew, and the introdu^Stion of what are called ele- 
vators, the idea of which was evidently borrowed from 
the chain* pump. The ferew is made by flicking fmall 
thin pieces of board, about three inches long and tw<* 
wide, into 2 cylinder, fo as to form the fpiral line. 

This ferew is placed in a hcnizontal pofition, and by 
turning on its axis it forces wheat or flour from one 
end of a trough to the other. For in fiance, in the 
trough which receives the meal immediately coming 
from the floiies, a ferew of this kind is placed, by 
which the meal is forced on, to the ditlance of fix or 
eight feet, perhaps, into a refervoir ; from thence, with- 
out any manual labour, tl is conveyed to the very top 
of the mill by the elevators, which confifl: of a number 
of fmall buckets of the fize of tea cups, attached to a 
long band that goes round a w'heel at the top, and an- 
other at the bottom of the mill. As the band revolves 
round the wheels, thefe buckets dip into the refervoir 
of wheat or flour below, and take their loads up to the 
top, where they empty themfelves as they turn round 
the upper wheeL The elevators are inclofed in fquare 
wooden tubes, to prevent them from catching in any 
thing, and alfo to prevent dull. By means of thefe 
two limple contrivances, no manual labour is required 
from the moment the wheat’^is taken to the mill till 
it is converted into flour, and ready to he packed, du- 
ring the various procefies of fereening, grinding, lift- 
ing, &c. 

That this is a confiderable improvement h obvi- 
ous ; and we are not without hopes that it may be 
adopted. The liccntioafnefs of an Englilh mob has 
indeed perfecuted an Arkwright, expelled the inventor 
of the flydhuttle from his native country, and by fuch 
conduct prevented the re-eredlion of the Albion mills, 
and the general eftahlifliment of faw-mills through the 
kingdom ; but their fovereignty perhaps will not be 
roufed by fo eafy and limple a contrivance as this to 
leflcn the quantity of manual labour* For an account 
of the Dutch oil- mill, wdiich was fomehow omitted iu 
its proper place in the Lncyciopadiaf fee Oti-Miil in this 
Suppknii'nt. 


A L O G Y 


Definition. rS a fcience, the obje£l of which Is the defcHptiou and 
A arrangement of worganic bodies or minerals ,* ov all 
the bodies which belong to our globe, excepting anmai 
and itegetahh fub fiances. 

Since the publication of the article Mineralogy, 
EncycL fcarcely a fingle day has paifed without the dif- 
covery of fome new mineraloglcal fa<ft, or the dete£Hon 
of fome old and unfufpe£led^error. Thefe improvements 
cannot be overlooked In the p refen t SupphmenL But 
they are fo numerous In every part of the fcience, that 
we can hardly notice them without giving a pretty com- 
plete view of the prefent ftate of mineralogy. This will 
fcarcely occupy more room, and mull be much more 
ufcful as well as entertaining, than m tmdigefted mafs 


of annotations and remarks. We undertake this talk 
the more readily, becaufe in the article Mineralogy 
in the Eneyclopisdiat the improvementa of Mr Werner 
and his dilciplea, to wltich the fcience is indebted for u ^ 
great part of its prefent accuracy, have been entirely 
overlooked. ^ \ 

The objed of mineralogy is twofold, i. To deferibe objcifh 
every mineral with fo much accuracy and precifion, that 
it may be eafily diftinguiflied from every other mineral. j 

2. To arrange them Into a fytlem in fuch a manner that 
every mineral may be eafily referred to its proper place, 
and that a perfon may be able, merely by the help of 
the fyftem, to difeover the name of any mineral what- L 

ever. When thefe two objects are accomplilhed, mi- jj 

neralogy, fl 
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Bcfcpiptbn (^cralogy, fo called, Ji completed. But were we 

ofMmcraif.jQ |^Qp l^cre, the utility of the fciersce, if it would be 
entitled to the irdme of fcience, could hardly be conli- 
dered as very great* We mud therefore apply chemtftry 
to difeover the ingredients of whiGh minerads are com- 
pofed, and to detect, if poffible, the laws which thefc 
Ingredients have obferved in their combination. Thus 
we fhail really extend our knowledge of inorganic na- 
ture, and be enabled to apply that knowledge to the 
improvement of almoft eveiy art and manufadure, 
Divifion of Mineralogy naturally divides itfeif into three parts, 
the article. The JirJl treats of the method of defci ibing minerals i 
the fecondi of the method of arranging tliem ; and the 
//jW exliibits them in a fyftein deicribed and arranged 
according to the rules laid down in the two fidl parts. 
Thefe three parts Ihall be the fubjects of the following 
chapters i and we fliall finifli the article with a chapter 
on the chemical analylis of minerals. 

Chap. L Of the DEscaipnoN of Minerals, 

Nothing, at firfl fight, appears eafier than to de- 
ferihe a mineral, and yet, in reality, it is attended wdth 
a great deal of difficulty. The mineralogical deferip- 
tions of the ancients arc fo loofe and inaccurate, that 
many of the minerals to which they allude cannot be 
afeertained; and confeqiiently their obfervations, how* 
ever valuable in themfelves, are often, as far as retpefts 
us, altogether loft. It is obvious, that to diftinguifh a 
mineral from every other, we mu ft either mention fome 
peculiar property, or a collc6:ion of properties, which 
exift together iu no other mineral, Thefe properties 
muft be deferibed in terms rigidly accurate, which con- 
vey precife ideas of the very properties intended, and of 
uo otlier properties. The fmalleft deviation from this 
would lead to confufion and uncertainty. Now it is 
impoffible to deferibe minerals in this manner, unlefs 
there be a peculiar term for each of their properties ; 
and unlefs this term be completely under ftood. Minera- 
logy therefore muft have a language of its own j that is 
to fay, it muft have a ierm to denote every miiieralogi- 
cal property, and each of thefe terms muft be accurate- 
ly defined. The language of miueralogy was invented 
by the celebntcd Werner of Frey berg, and firft made 
known to the world by the puirc^tion of his treatife 
on The External Chara^ers of Mhiemls* Of this lan- 
guage we fhall give a view in the following general de- 
^ feription of the properties of minerals (a)- 
Propertieft ^’ke properties of minerals may be divided into two 
of minerals, clafte s. P rop e rt i e s d i fco v erable without deft roy i ng 

the texture of the mineral ; 2^, Properties refulting 
from the a£lion of other bodies on it. The firft clafs 
has, by Werner and his difciples, been called exiernai 
properties, and by fame French writers phyjtcai s the 
iccond clafs has been called chemkaL 

The exierttai properties may be arranged under the 
following beads ; 

SuPFL. VoL. II. Part I. 
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1, Figure, 8. Duiftiltty, 14. Sound, 

2. Surface, 9. Frafture, 15. Smell, 

Tranfparency, 10. Texture, 16, Tafte, 

4. Colour, II. Strmfture, 17. Gravity, 

5. Scratch, 12. Fragments, 18. Magnet ifm, 

6, I^uftic, 13, Feel, ly. Electricity. 

7, Hardnefs, 

I. By FIGURE is nneant the fhape or form which a 
mineral is obferved to have. The fgnre of minerals ra 
either regular ^ particular^ or amorphous, i. Minerals 
which aftume a regular figure are faid to be cry ftal- 
lized’*^. The /ides of a cryftal are called faces; the ’tt See Cue, 
fharp line formed by the inclination of two faces is call- wisrav, 
edane^f; and the corner, or angle, formed by the 
meeting oi feveral edges m one point, is called a Jolid 

afigk^ or fimply an angle. Thus a cube ims fix faces, 
twelve edges, and eight angles. 2. Some minerals, 
though not cfyftalliKed, afTetl a figure. Thefe 

particuLir figures are the following : Globular ^ like a 

globe ; O'vaii like an oblong fpheroid ; o*ihite^ like an 
egg ; cheefi-JLaped^ a very ftattened fpliere j almond~ 

Jhaped^ like an almond ; emtiadar^ hke a doable convex 
lenfe, comprefTed and gradually thinner tow'ards the 
edges \ cunel/Qrmy like a wedge j nodulous^ having de- 
preilions and protuberances like a potatoe ; hoiryoidal^ 
like grapes clofely preffed together j dinhform^ longifli 
and tortuous, and thicker at the bottom than the top ; 
wreform^ like a wire \ capillary^ like hair, finer than 
the preceding ; retlformf threads interw'oven like a net ; 
denirkk^ like a tree, having branches iffiiing from a 
common ftem ; f^rubformx branches not ariling from a 
common ftem j coraloldal, branched like coral ; 
tical^ like ificles ; davattdy like a club, long, and thicker 
at one end than another j jajetjorm^ long ftraight cylin- 
drical bodies, united like a bundle of rods ; tubular^ cy- 
lindrical and hollow, 3- When minerals have neither 
a regular nor particular ftiape, they are faid to he amor- 
phous. " (j 

II. By SURFACE is meant the appearance of the ex- Surfas;e* 
tcrnal furface of minerals. The furface is either uneH?en^ 
compofed of fmall unequal elevations and depreffions ; 
fcabrousy having very fmall Jharp and rough elevations^ 

moie ealily felt than feen ; drufyx covered with very mi- 
nute cryftals; roughs compofed of very minute ele- 
vations, eafily diftiuguiftiable by the feci \ fealty compo- 
fed of very minute thin fcaledike leaves ; fmoih^ free 
from all inequality or roughnefs ; fpecularx having a 
fmooth poliftied furface like a mirror j or freaked^ ha- 
ving elevated, ftraight, and parallel lines. This laft cha- 
radter is confined to the furface of cryftals. Th^Jlreahs 
arc either tranfuerfe ; longitudlnai ; alkrnate^ in difterent 
direftions on different faces ; piumofe^ running from a 
middle rib ^ or deaijfatedy crofting each otlier. ^ 

III. By TRANSPARENCY Is mcaiit the proportion ofTranfpi- 
Hght which minerals are capable of traufmittiiig. Theyrency,.- 
are tranfpareni or pellwcid when objeda can be leen dif- 
tinfUy through tliem i diaphanous^ when objects are 

B b feen 


(a) The fulleft account of Wemer*s external charaders which we have feen in the EogliiTi language, has 
been given by Dr Townfon in his Fhikfoph^ of Mineralogy > We have availed ourfdves of this book, in order 
to exhibit fome of the lateft improvements of Werner and his difciples. The reader may alfo confuk IVemeFs 
Treatife^ publifhed at Leipfic in 1 7 74; or the French iranflatlm publifhed at Dijon in 1 790, See alfo Rome de 
Lifle. Des CaraUers Exterkur des MimtduxM And I/atty jf^un NaU II. 56. 
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E fe e n t hr ough t he m i n di fli 1 1 (S:l y; fuhdiapha whenlight 
pafles but in fo fmall a qiianiity that obje& cannot be 
^ ^ ieen through them (e) 5 opaque^ when no light is tianf- 

mitted. 

When opaque minerals become tranfparent in water^ 
they are called hydtophanous , When objects are feen 
double through a tranfparent mineral^ it h faid to 
g douiily. 

Colour The colours of minerals may be reduced to eight 

claffes. 

I » IVhkes* 

Snow white. Pure white. 

Rcddirti white* White with a light tint of red. 
Yellow iili white. White with a light tint of yellow. 
Silver W'hite. Yellowilh white with a metallic lurtre. 
Greyifli white. White with a light tint of black. 
Green ifli wdiite. White with a Light tint of green. 
Milk white. White with a light tint of blue. 

Tin white. Milk white of a metallic luHre, 

2. Greys. 

Blujfii grey* Grey with a little blue* , 

Jjcad grey, Bluiflv grey with a metallic liiftre. 

Pearl grey* Light grey with a flight mixture of vio- 
k't blue. 

Smoke grey. Lark grey with a little blue and 
brown* 

Green! fh grey. Light grey tinged wdth green* 

Ycl 3 owi/h grey. A light grey tinged with yellow. 
Steel grey. A dark grey with a light tint of yellow 
and a metallic luftre. 

Black grey. The darkeft grey with a tint of yellow. 

3. Bhicks. 

Greyiih black* Black with a little white. 

Browniflr black. Black with a tint of brown, 

Black. Pure black. 

Iron black. Pure black with a fmall mixture of 
white and a metallic kitlve* 

- Bill! lb black. Black with a tint of blue, 

4. Blues* 

Indigo blue, A dark black Ifh blue, 

PruJTian blue. The pared blue. 

Azure blue, A bright blue with fcarce a tint of 
red. 

Smalt blue* A light blue 

Violet bine. A mixture of azure blue and carmine. 
Lavender blue Violet blue mixed rvith grey* 

Sky blue* A light blue with a flight tint of green. 

5 Greens. 

Verdigris gJ^ecn* A bright green of a bluiflL cait, 
Seagreen* A very light giccn, a mixture of verdi- 
gris green and grey. 

Beryl green. The preceding, but of a yellow ifli 
caft. 

Emerald green. Pure green* 

Grafs green. Pure green with a tint of yellow, 
Apple green. A light green formed of verdigris 
green and white* 

Leek green. A* very dark green with a call of 
brown. 

Blackifli green. The darkeft green, a mixture of 
leek green and black. 


PiftacUo green, Grafs green, yellow and a little Extemal 
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Olive green. A pale yellow ifli green with a tint of 
brovvn, 

Afparagus green. The ligluefh green, yellowlfh 
with a lit tie brown and grey. 

6 . Tello*ws* 

Sulphur yellow^ A light grcenifli yellow\ 

Erafs yellow. The preceding, with a little lefs green 
and a meullic luflrc. 

Lemon yellow. Pure yellow. 

Gold yellow. The preceding with a metallic lufbre. 

Honey yellow, A deep yellow with a little reddilh 
brown. 

Wax yellow. The preceding, hut deeper. 

Pyritaceous* A pale yellow with grey. 

Straw yellow, A pale yellow', a mixture of fulphur 
yellow and redd ifli grey. 

Wine yellow^ A pale yellow wdth a tint of red. 

Ochre yellow* Darker than the preceding, a mix- 
ture of iemou yellow with a little brown, 

Ifabclla yeUow^ A pale brownifli yellow', a mixture 
of pale orange with reddifli browm. 

Orange yellow, A bright reddifli yellow, formed of 
lemon yellow and red, 

7Vf 

Aurora red. A bright yellow red, a mixture of fcar^ 
let and lemon yellow* 

Plyacinth red, A high red like the preceding, but 
with a lhade of brown* 

Brick red. Lighter than the preceding ; a mixture 
of aurora red and a little brown* 

Scarlet red, A bright and high red with fcarce a 
tint of yellow. 

Copper red. A light yellowifli red with the me tab 
lie luflre* 

Blood red, A deep red, a mixture of crimfon and 
fear let. 

Carmine red* Pure red -verging towards a caft of 
blue. 

Cochineal red. A deep red ; a mixture of carmine 
with a little blue and a very little grey. 

C ri m fo n red . A d ecp red w It h a ti n t of bl u e * 

Flefli red* A very pale red of the crimfon kind, 

Rofe red* A pale red of tlie cochineal kind. 

Peach blolTom red, A very pale whit ifli red of the 
crimfon kind* 

Mordore* A dark dirty crimfon red 5 a mixture of 
crimfon and a little br own- 

Brow'nilh red. A mixture of blood red and brown. 

8 . Bronjuns* 

Reddifli brown. A deep brown inclining to red, 

Clove brown, A deep brown with a tint of carmine. 

Yellow'ifb brown. A light brown verging towards 
ochre yellow. 

Umber brown. A light brown, a mixture of yeU 
lowifh brown and grey- 

Hair brown. Intermediate between yellow brown 
and clove brown with a tint of grey. 

Tombac brown, A light yellowifh brown, of a me- 
tallic lullrcj formed of gold yellow and reddifli brown. 

Liver 


(b) After Mr Kirwan, we have denoted thefe three degrees of tranfparency by the figures 4, 3, 2. When a 
mineral h> fub diaphanous only at the edges^ that k denoted by the figure l. Opacity is fonietimes denoted 
by 0. 
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Streak. 


Luftr 


EKtern^il Liver brown* 

tint of green* 

'* Blackifh browij. The darkell brown* 

Colours, in refpe<^ of intenfityj are either darJ^t desp^ 
Itght^ or pah. When a colour cannot be referred to 
any of the preceding, but is a mixture of two, this is 
exprefied, bj faying, that the prevailing one ^srges to- 
wards the other, If it has only a fmall tint of it j pajfes 
into it, if it has a greater. 

V. By the scratch or streak, is meant the mark 
left when a mineral is fcratchcd by any liard body, as 
die point of a knife. It is ehhev of the fame 

colour with the mineral; or dj^milarj of a different co- 
lour. 

V L Lustre, is th c gl ofs , o r . brig h t n c fs w h i ch a p- 
pears on the external furface of a mineral, or on its in- 
ternal ftirface when frefh broken. The tirll is called 
esterna/j the fecond irii^tna! luftre. Lultre is either 
eomaiotty that which mod minerals pofTefs ; like 

that of hlk or mother-of-pearl ; like that of wax ; 

grfaj^'i like that of greafe ; or nutai/k^ like that of me- 
tals. 

As to the degree, lire greateft is called fphndtnt^ 
the next the third duUjJh; and when only a few 

fcattered particles fliine, the luilre is called 

VII, We have ufed figure? to denote the comparative 
h ardness of bodies ; for an explanation of which, we 
refer to the article Chemistrit, VoL L p, 226. of this 
Supphmimt. 

VIII, Willi refpefl to ductility and brittle- 
ness, minerals are either maUeahhi capable of 

being cut without breaking, but not malleable; Jle^de^ 
capable of being bent, and when bent retaining their 
fhape ; or capable of being bent, but recovering 

their former fhape. Minerals deftitute of thefc pro- 
perties are hrluh. Brittle minerals, with refpei5l to the 
cafe with which they may be broken, are either wry 
tmgh^ tough ^ fragth^ or n>trg fraglh^ 

IX. By FRACTURE IS meant the fvefli furface which 
a mineral diTplays when broken. It is either Jlaiy with- 
out any general devatiou or deprefTion ; or concholdaU 
having wide extended vouudifli hollow^s and gentle ri- 
fings* When ihefe arc not ^ery evident, the fradlure 
is called jlnt conchoidal ; when they are fmall, it is call- 
ed fmall conchoidal ; and when of great extent, grmt 
conchoidal. 

The fradlure may alfo be free from all afperi- 

ties; having many fmall, fharp, abrupt, irregular 

elevations and inequalities; and from the fixe of thefe, this 
fracture is denominated courfe^ fmaU^ or jine ; fphntery^ 
having fmall, thin, half detadied, (harp edged fpl inters, 
according to the fize of which this fra^lure is denomi- 
nated coarfe or file ; or rugged ^ having many very mi- 
mite fharp hooks, more fcnfdile to the hand than the 
eye. 

X. By TEXTURE is meant the inlernal Ibudure or 
difpolitiori of the matter of wdiich a mineral is compofed, 
which may be difcovered by breaking it. The texture is 
either wmpaltj without any dihiugiufhable parts, or the 
appearance of being ciimpofcd of fmallLT parts ; eardyj 
compofed of very minute ahnrfl imperceptible rough 
parts ; granular ^ compofed of fmall lhapelefs grains ; 
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glohdiformt compofed of fmall fpherical bodies; ^hrouff l^x^emal 
compofed of fibres which may be langt Jhorti 
oroohedy paralhiy dlverg/nttjleilatedjfa/dctilatedt or d^cuf- '* 
fated; radiated^ confi fling of long narrow flattifli lamdlx ; 
or lamellar or fjHaicdy con filling of fmoolh continued 
plates covering <?ach other ; thd’e plates may be either 
Jlraightf crooledy or midulaimg. ik 

XI* The structure or com found texture f^StruiSltire 
the manner in which tlie parts that forin the texture 
arc diTpofed. It is cither Jlaiy^ in llraight layers like 
Hate ; tejlateonsy iii incurvated layers ; emcetUrk^ in ctni- 
ccTitric layers ; or columnar y in chlumns. 

The texture and^r«i7//re may at fir ft view appear the 
fame; but in reality they are very different* Thus 
common Hate has ottca the //,;/y Jlrudure and earthy /e.\- 
ture- The texture of pilcoal is compa£l, but its llruc- 
ture is often fiaty. 

XII. By fragments h meant the flrape of the pieces 
into which a mineral .breaks when llruck with a ham- 
mer, They are cither adk t rhomhoida! ; itfedgejljapcd ; 

Jplinteryy thin, long, and pointed ; iabidary thin, and 
broad, arid fliarp at the comers, as common Hate ; or 
without any particular rcfemblance to any 
other body. The edges of indeterminate fragments arc 
either ^ery JharpyJlmrpyJhmpifliy or blunt. 

XI I L By the FEEL of minerals is meant the fen fa- FecL 
tion which tlicir fui faces communicate when handled. 

The feel of fomc minerals hgreaf*, of others, dry, &c* 

XIV* Some minerals when llnick give a clear 
SOUND, as common flate ; others a dull found. 

The SMELL, TASTE, SPECIFIC GRAVlfV, Ulld MAG- 
iirETisM of minerals, require no explanation. 

With refped to electricity, lome minerals become ■ 
eleftric ivlmn heated^ others when ruHcdj others caimut 
be rendered ek^ln'c. The cle£tiicity of fomc mineraU 
is pofttive or ^nfreouSy of others negati-oe or rejinous. 

/is for the chemical properties of minerals, they 
have been already explained in the article Cuemis try^ 
which makes a part of this Supplement, And for the 
defcn'ptitjn of the blow'-pipe, and the manner of iifing 
it, we refer the re^5der to a treatiTe on that fubje(^ pre- 
fixed to the article Mineralogy jii llie Encychp^dia. 

Chap. II. Of the Arrangement of Minerals* 

Minerals may be arranged two vvays, according to 
their external charaders, and according to their chemi- 
cal compofition. The llrll of thefe mctliods has been 
called an arhfuhd claffillcation ; the fecond, a nniurat 
one* The firit is indifpenfably needfary lor the ilu- 
dent of nature ; the fecond is no lefs in difjren fable for 
the proficient who means to turn liis knowledge to ac- 
count. Without the fir ft, it is iinpofllbk to dilcover tlic 
names of minerals; and witliout the fecond, we mu ft re- 
main ignorant of their ufe. . 

Almoft every fyftem of mineralogy hitherto pnblirit- 
ed, at lealt fmee the appearance of Wcrnci's external 
charadersy has attempted to combine thefe two arrange- 
ments, and to obtain at one and the fame time the ad- 
vantages peculiar to each, Bnt no attempt of this 
kind has hitherto fucceeded. Whether tins be owing 
to any thing impuffible in the undeilakiog, or to the 
B b 2 prefciit 


(c) Thefefour degrees have been denoted by Kirwan by the figures 4, 3, 1, r, aud no krftre by o. We have 
imitated him iu the prefeiit avtick* 
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prefeint Jmperfe^: Rate of mineralogy, as h more pro» 
bablcj we do not take upon us to determine* But 
furely the want of fuccefs, whicli has hitiierto attended 
all attempts to combine the two avrangements, ought 
to fuggeft the propriety of feparating them. By adhe- 
ring itri^Uy to one language, the trouble of Undying 
two different fyflenis would be entirely prevented. They 
would throw mutual light upon each other j the artifi- 
cial fyflem would enable the (Indent to difeover the 
of minerals ; the natural would enable him to ar- 
range them, and to ft udj their properties and ufes. 

The happy arrangement of Cronftedt, together with 
the fubfequent improvements of Bergman, Werner, Km- 
wan, Hauy, and other celebrated mineralogifts, has 
brought tlie miiura/ fyftem of mineralogy to a confider- 
ablc degree of perfeftlon. Bat an artificial fyftem is 
ftill a deftderatiim ; for excepting Linnseus, whofe fuc- 
cefs 'was precluded by the (late of the fcience, no one 
has hitherto attempted it. Though we are very far 
from thinking ourfelves fufficJently qualified for under- 
taking fuck a talk, we (liall neverthelefs venture, in the 
next chapter, to (ketch out the rudiments of an artificial 
fyftem. The attempt, at leaft, will be laudable, even 
though we fhould faiL 

Chat* III. Artificial Svstem. 

Mikerals may be divided into fix claffest 

1. Minerals that cannot be fufed by the blow. pipe 
ftrfs. 

2. Minerals fufible^rr fe by the blow-pipe. 

3. Minerals fuftble by the blow-pipe per fi when ex- 
po fed to the blue flame, but not when expofed to the 
yellow flame. 

4. Minerals fufible per fi by the blow-pipe j and 
when in fuiion, partly evaporating In a vifible fmoke* 

5. Minerals 'which totally evaporate before the blow- 
pipe. 

6. Minerals totally foluble in muriatic acid with ef- 
fcrvefcetice, the folution colourlefs. 

Under thefe heads wc (hall arrange the fubjedts of 
the mineral kingdom. 

Class L INFUSIBLE. 

ORDER I. Specific gravity from 16 to 12* 

Genus I. Colour whitifli iron grey- 
Species I. Native platinum, 

ORDER II. Sp. gr. 8.^844 to y.oofK 

Genus I. Attraded by the magnet. 

Sp. I. Native iron. 

Genus II. Not attraded by the magnet. 

Sp. i. Native copper. 

Flexible and malleable. Colour ufually 
red, 

Spi 2. Wotfram. 

Brittle. Colour ufually brown or black. 

ORDER III. Sp. gr. from 6.4509 to 5,8. 

Genus I. Forms a blue giafs with microeofmic 
fait, which becomes colourlefs in the yellow, but 
recovers its colour in the blue flame. 

Sp^ L. Tungftat of Kmc. 

Genus II. Forms with microeolinic felt a per- 
manently coloured bead, 

Sp. 1 . Sulpburet of cobalt* * 
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ORDER IV. Sp, gr, from 4 8 to 4*5. 
Genus 1 . Tinges borax dark green. 

5 ^. I . Common magnetic iron ftone. 
Genus II. Tinges borax reddffh brown. 
Sp. ! , Grey ore of manganefe. 
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ORDER V. Sp.gr, from 4,4165 £03.092, Info. 
Able with fixed alkalies. 

Genus I. Hardnefs 20. 

Sp. l. l^iamond. 

Genus IL Hardnefs 15 to 17. Caufes Angle re- 
fraction, 

Sp, 2, Tclefia, 

Sp. 2, Corunduin, 

Genus III, Hardnefs 13* Single refradion, 

Sp. 1. Ruby. 

CryftalHzes in oflahedrons. 

Genus IV, Hardnefs 12* Single refradion. 

Sp. Chryfoberyl. 

Genus V, Hardnefsi2. Caufes double refradl ion* 
Becomes eledlric when heated, 

Sp. f. Topaz. 

Genus VI. Hardnefs 10 to 16, Double refrac- 
tion, Sp. gr, 4,2 to 4,165, 

Sp. 1. Zircon. 

Genus VII. Hardnefs 6 to 9. Peels greafy. 

Sp. !* Cyanite, 

Genus VIII, Hardnefs 9 to 10. Feel not greafy* 
Double refradion, Sp. srr, a. 2 8 2 to 2,2 8<. 
Sp. I. Chryfolite, 

Genus IX- Hardnefs 12. Infufible with borax* 
Colour of large maffes black, of thin piece® 
deep green. 

Sp. I. Cylanite, 

f FSoJpSai of 


ORDER VI, Sp. gr, from 2.9829 to 1.987, Infufibli 

with fixed alkalies. \ 


Genus I. Hardnefs 12, 

Sp. 1* Emerald. 

Genus II, Hardnefs 10. 

Sp* I- Jade. 

Genus III. Hardnefs 6 to 7* Somewhat tranf- 
parent, 

Sp* 1 . Phofphat of lime. 

Before the blow-pipe becomes furrounded 
with a himmous green vapour. 

Genus IV , Hard n e fs 6 . Opaque. 

Sp. I. Micarelle. 

Genus V- Stains the fingers. Colour lead grey. 

Sp. !, Flumbago. 

Spanife wax rubbed with plumbago doe* 
not become eledlric 3 or if it does, the 
eledtricity is negative. Streak lead grey' 
even on earthen ware^ 


/ 


ORDER VII, Sp. gr. from 4-7385 to 4,569, Fufibfe 
with fixed alkalies. 

Genus I. Stains the fingers. Colour lead grey. 
Sp* 1. Molybdena. 

SpaniJh wajc rubbed with molybdena be- 
comes pofitively ele^lric* Streak 
^ earthen ware yellowifh green. 

ORDER VI LI. Sp. gr. from 4.1668 to 2,470. Fu- 
fibk with fixed alkalies. 

* Hardnefs from 10 to 13. 


Genus 


Artiilcial 

Syftetn, 



GzkusIp Ufually white- C ry ft ab dodecahedrons* 
Double refradfciou. Fracture imperfectly con^ 
choidal or fplintery* Brittle* 


Sp* I. Quartz* 

Genus IL UAi ally dark brown* Fra<^u re perfect- 
ly conchoidal* Brittle* Daftly breaks Into fplin- 
ters* 

Sp* 1* Flint. 

Genus ill* Not brittle* FraClure even or im- 
perfectly conchoidal* 

Sp. I* Chalcedony* 

Sp. 2* Jafper, 

Genus IV* Forms with potafs a violet glafs, with 
foda or bora it a brown glafs, with microcofmiG 
fait a honey yellow glafs* Colour greeir* A- 
morphons. 

Sp I* C h ry fop raft um. 

Genus V* Tinges foda red* The colour difap- 
pears before the blue fiamej and returns before 
the yellow ft a me* 

iS^* j* Oxide of manganefe and barytes* 

Sp* 2* Black ore of mangauefe* 

Sp* 3* Carbon at of mangauefe* 

/' Bro^n ore of Iron. Red ore of iron.) 
** Hardnefs 9 to 3. 

Genus VI* Flexible and elaftic In every direction* 
Sp* 1* Elaftic quartz* 

Genus VIL Emits white flakes before the blow- 
pipe* 

Sp. 1. Blende, 

Genus VIIL Becomes eleClric when heated. 

Sp. T. Calamine. 

Genus IX- Tinges borax green. Blackens before 
the blow-pipe'* 

■ 5 ^, 1. Mountain blue. 

Colour blue* 

j^* 2* Green carbon at of copper. 

Colour green* 

Genus X* Tinges borax green. Becomes attract- 
able by the magnet by the aCUoa of the blow- 
pipe. 

Sp. I* Brown iron ore. 

Colour brown. 

Sp* z* Red Iron ore* 

Colour red. 

Genus XI. Tinges borax fmutty yellow- Be- 
comes brown Ifh black before the blow-pipe* 

6^* T * Carbonat of iron. 

Genus XII* Feels greafy. 

Sp. I* Steatites. 

P Black ore of Manganefe* 
mattganefe* Mica*) 

ORDER IX. Sp. gr* from 2.39 to 1.7. 

Genus I. Luftre glaffy- 
Sp* I* Opal* 

Sp. 2* Hyalite* 

Genus II. Luftre greafy. 

Sp* j. Fitchftone* 

Genus IIL Luftre waxy or pearly. 

Sp* 1* Staurolite. 

CtAss II* FUSIBLE* 

ORDER I, Sp, gr* from 19 to 10* 

G£Ny$ L Colour yellow. 


Sp* 2. 
Sp. 3. 


Carhonai of 


Sp. 3. 
sp. 4, 
Sp. 5, 
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Sp. I* Native gold. 

Genus II. Colour white, 
i* Native filver* 

Genus III. Colour yellowifh white. 

Sp* I . Alloy of ftlver and gold, 

ORDER II* Sp* gr. from 7*786 to 4,5* 

Genus I. Flexible and malleable* 

Sp* I , Sulphur et of filver. 

** Brittle. 

Genus II* Tinges borax white* 

Sp* TInftoiie. 

Genus III. Tinges borax green, 

Sp* I , Sulphuiet of copper. . 

Colour bluifli grey, 

Chromat of lead* 

Colour aurora red. 

Purple copper, ore. 

Colour purple. 

Genus IV, Tinges borax faint yellow* Becomes« 
black when expofed to the vapour of fulphuret 
of ammonia* 

Sp* I* Galena* 

Colour bluifh grey, Luftre metallic. 
Fragments cubic* 

Sp* 2. Black lead ore* 

Colour black. Luftre metallic. 

Lead ochre* 

Colour yellow; grey j or red. Luftre o.. 
Carbonat of lead. 

Colour white* Luftre waxy- 
Phofphat of lead. 

Ufually green. Luftre waxy. Af- 
ter fufion by the blow-pipe cry- 
ftallizes on cooling, 

Sp* 6p Molybdat of lead. 

Colour ydlow- Streak white* Luftre 
waxy, 

ORDER III. Sp. gr. from 4.35 to 3- 
* Hardnefs 14 to 

Genus L Melts without frothing into a grey en- 
amel, 

Sp. 1* Garnet. 

Colour red* 

Genus II. Melts into a brow nifli enamel, 

Sp* I, Shorl. 

Colour black* Opaque. 

Genus HI, Froths and melts into a white cnameL 
I* Tourmaline,* 

Becomes ele<£fric by heat* 

Genus IV, Froths and melts into a greenifh black 
enamel, 

Sp* I. Bafaltine. 

Genus V. Froths and melts into a black cnameL 
Sp* 1- Th alike. 

Colour dark green. 

^* 2, Thumerftone. 

Colour clove brown. 

Hardnefs 5 to 8* 

Genus VI. Melts into a tranfparent glafs* 

Sp* 1, Fluat of lime* 

. Powder phofphorefces when thrown 
on a hot iron. 

Genus VII# Melts into a black gkfa, 

Sp. 
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Sjfs r, Hornbkiiiie. 

Ge?«us Vin* Melts into a black bead with a ful 
phiireousTmdl, and depofits a blue oxide on the 
charcoaL 

J . Sulphurct of tin. 

Genus IX. Melts into a brown glafs* Tinges 
borax violet. 

Sp, I Albeftoid, 

Colour green* 

Genus X. Melts into a brown (?) glafs* When 
fufed with potafs, and diffolved in water, the 
folution becomes of a fine orange yellow* 

Sp* 1 * Chromat of iron* 

Genus XI. Before the blow-pipe yields a bead of 
copper* 

Sp. I. Red oxide of copper. 

^ Su/phuret of copper,) 

ORDER IV* Sp. gr. from a. 94.5 to 2437* 

Genus 1* Compofed of fcales. 

Sp, u Talk. 

Feels greafy. SpaniOi was nibbed 
by it becomes pofitively ele£lriCi 
Genus II* Compofed of thin platesi eafily fe pa- 
rable from each other. 

^p, I* Mica* 

Plates flexible and elaflic* may be 
torn but not broken. Spanifh 
wax rubbed by it becomes nega- 
' tively ele( 5 i:ric. 

Sp* 2* Stilbite. 

Plates fomewhat flexible* Colour 
pearl W'hite, Powder renders fy- 
rup of violets green. Froths and 
melts into an opaque white enamel. 
5/* 3* Lepidolite* 

Colour violet* Powder white with 
a tint of red. Froths and melts 
into a white femitranfpareut ena- 
mel full of bubbles. 

Genus III* Texture foliated, 

Sp, 1* Fdfpar, 

^ Fragments rhomboidal* Hardq,efs 

9 to 10* 

Sp* 2* Leucitc, 

Always cryflallized. White* Pow- 
, der renders fyrup of violets green. 

* Hardnefs 8 to 10. 

Sp^ 3. Argentine felfpar. 

Always cryftalli^fied* Two faces dead 
white, two filvery white. 

Sp, 4, Prehnite* 

Colour green. Froths and melts in- 
.to a browm enamel. 

Genus IV. Texture fibrous. Fibres eafily fep a - 
rated* 

Sp, 1* Albeflus* 

Feels fomewhat greafy* 

Genus V. Texture Rriated, 

Sp. I* iEddite* 

Abforbs water, Froths and melts 
..into ajrothy mafs* 

Gekus VI, Texture earthy or compad. 

Sp. I. Laiulite* ‘f 

Froths and melts into a yellowjfh 
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black mafs. If previoiifly calci- 
ned, gelatinizes with acids* iSyttem, 

Sp4 2, Borat of lime. 

Tinges the flame greeniffi, froths and 
melts into a yellowifh enamel gar- 
niflied with fmall proje^ing points. 

If the blatb be contiimed, thefc 
dart off in fparks. 

ORDER V, Sp, gr, from 2,348 to 0,68* 

Genus t, Hardnefs ro* 

Sp4 I* Obfidian, 

Colour blackifh, In thin pieces green* 

* Genus XL Hardnefs 6 to 8, 

Sp, i. Zeolite* 

Gelatinizes with acids* Becomes e- 
kftric by heat. 

Genus III* Hardnefs 3 to 4. 

Sp* r. Amianthus, 

Feels greafy. Texture fibrou#^ 

Sp. 2, Mountain cork. 

Elaftic like cork. 

Class HI. FUSIBLE by the BT.UE FLAME^ 
INFUSIBLE BY THE YELLOW* 

Genus I. Sp. gr* from 4.43 to 44* 

Sp, I* Sulphat of barytes. 

Genus II, Sp. gr* from 3*96 to 5*5 f. 

5 ^* I * Sulphat of ftrontites. 

Genus III. Sp, gr. from 2.311 to 2*167. 

Sp. 1, Sulphat of lime* 

Class IV. FUSIBLE, and partly EVAPORA^ 

TING* 

ORDER I. Sp* gr* from 10 to 5* 

^Genus L Colour white or grey, Luftre metallic* 

^ Sp* gr* 9 to 10* 

Sp. I. Native amalgam. 

Tinges gold ivhite, Creaks when cut. 

Sp* 2. Alloy of filver and antimony* 

Powder greyifli black. 

** Sp* gr* from 6.467 to 5*309, 

Sp* 3. Sulphuret of bifmuth. 

Melts when held to the flame of a 
candle* ' 

Sp. 4, Dull grey cobalt ore* 

Streak bhitfh grey, Hardnefs 10. 

When ffruck emits an arfenical 
fmelL Luflre fcarcely metallic. 

Genus II* Colour red, at leafi of the ffreak. 

Sp. I. Red filvcr ore. 

Burns W'ith a blue flame. 

Sp. 2* Hepatic mercurial ore. 

Does not flame, but gives out mer- 
cury before the bio pipe. 

Genus III* Colour blue* 

Sp* 1. Blue lead ore* 

Burns with a blue flame and fulphu- 
reous fmell, and leaves a button of 
lead. 

Genus TV* Colour yellowifh green* 

Sp, i* Fhofphatand arfeniat of lead corubined: 

When fufed by Hie; bio w-p^ cry- 

fiallizes on ^dbling. 

Gbnus V. Colour ufually that of copper* Sp, 




MINER 

Artificial gr* 6.6084 to 6 6481, 

Syll cEi. Ljulphuret of nickel. 

Exhales before the blow-pipe an ar* 
fenical fmoke, 

ORDER II. Sp. gn from 4.6 to 3*44. 

Genus I. Colour grey, 

Sp* i. Grey ore of antimony* 

Burns with a blue flame, and leaves 
a white oxyd, 

Sp* 2* Grey copper ore. 

Crackles before the blow-pipe. 
Genus II, Colour yellow, 

Sp* 1, Pyrites, 

Burns with a blue flame and fulphu* 
reous fmell, and leaves a brownifti 
head, 

Sp* 2 * Yellow copper ore. 

Melts into a black mafs* 

Class V, EVAPORATING. 

ORDER 1 , Sp, gr* 13.6, 

Genus I. Fluid, 

Sp* I, Native mercury* 

ORDER II, Sp, gr, from 10 to j.419. 

Genus I. Colour red, 

Sp* I, Native cinnibar. 

Genus IL Colour white or ercy, Euflre me- 
tallic, 

Sp* J, Native bifrmith. 

Melts into a white bead, and then 
evaporates in a yellowifh white 
fmoke, Sp. gr, 9 to 9.5, 

Sp* 2. Native antimony. 

Melts and evaporates inagt^ey fmoke, 
Sp, gr. 6,6 to 6.8, 

Sp* 3, Native arlenic. 

Evaporates without melting, and 
gives out a garlic fmell, 

ORDER III. Sp, gv. from 4,8 to 3 33, 

Gt«us I, Colour red, 

5 ^, j. Red ainimonial ore. 

Melts with a fulphureous fmell. Sp. 

■ g^-4'7* 

Sp* 2, Realgar, 

Melts with a garlic fmell, Sp, gr. 

Genus II, Colour yellow. 

Sp* I* Orpiment, 
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Class VI. SOLUBLE with EFFERVESCENCE Natural 
IN MURIATIC ACID. ■ ■ 

Genus I. Sp. gr. from 4-338 to 4.3. 

Sp* t* Carbonat of barytes. 

Genus IL Sp. gr, from 3.66 to 3,4, 

Sp* T, Carbonat of flrontites. 

Gen us III, Sp, gr* from 2,8 to 1 or under, 

Sp, t * Carbonat of lime. 

We have purpofdy avoided giving names to the claf- 
fesj orders, and genera ; becauie a more careful exami- 
nation will doubtlefs fuggell many improvements in the 
arrangement, and an artificial fyftem ought to be brought 
to a great degree of perfection before its clafles, orders, 
and genera be finally fettled. 

We have excluded from this arrangement all thofe 
bodies which in the following. fyftem are arranged un- 
der the clafs of combuftibles 5 becaufe there can fcarce- 
ly be any difficulty in diftinguifhing tliem both from 
the other clafTcs and from one another. For fimilar 
reafons we have excluded the clafs of falls. 

Chap, IV, Natural System, 

Avicenna, a writer of the iith century j divided mi- 
nerals into four clafTes ; ftones, falls j inflammable bodies, 
and metals (d). This divifion has been, in fome mea- 
fure, folio w^ed by ^11 fucceeding writers, Liunseus, in- 
deed, the firfl of the moderns who publifhed a fyftem of 
mineralogy, being guided by the external charadlcrs 
alone, divided minerals into three clafles, peirc^^ miners ^ . 
fojjiltai but Avicenna's clafles appear among his orders, 

I'he fame remark may be made with refpedl to the fyf- 
tems of Waller ius, Wollterdorf, Cartheufer, and Jufti, 
wdiich appeared in fucceflion after the firR publicat loii 
of I.mnseus's Sterna Natutd^ in 175^* 

1758, the fyftem of Cronftedt appeared. He re inflated 
the clafTes of Avicenna in their place; and his fyflem 
w'as adopted by Bergman, Kirwan, Werner, and the 
mofl celebrated mineralogifts who have written fince. 

We alfo fhall adopt his clafTes, with a few flight excep- 
tions; becaufe wc are not acquainted with any other 
divillon which is in titled to a preference, ' 

We fliall therefore divide this treatife into four clafTes, 

I, Stones, IL Salts. 111 . Combuflibks, IV, Ores, eUifkiv 
The flrft clafs comprehends aii the minerals which 
are compofed chiefly or entirely of earths; the fecond, 
all the combination of acids and alkalies which occur 
in the mineral kingdom ; the third, thofe minerals which 
are capable of coinbuftton, and which confift chiefly of 
fiilphur, carbon, and oil; the fourth, the mineral bo- ' 
dies which are compofed chiefly of metals. 


Class I. EARTHS and STONES. 

The fir ft belonging to the firfl order exhibit the fame homoge-' 
order fhall comprehend all chemical combinations tieous appearance to the eye as if they wdi^ Ample bo- 
of earths \vith each other; the fecond order, chemical dies. We lhall therefore, for want of a better name, 
combinations of earths with acids; and the third order, call the flrft Jitr^ple ^ the fecond order we fliall di- 
mechanical mixtures of earths orftoiies. All the minerals ftinguifli by the epithet of fatine ; and the third we fhall 

call 


(d) Corpora mineralia in quatuor fpecies dividimtiir, fmli^iet in lap ides, et in liquifadiva, fulphnrea, ct fales. 
Et horum qu^dam fimt rarse fubftantiLE et dtbilis conipoluioiiis, efe quadam fortis fubllanliae, et quaedam du£ii- 
bilia, et qusedam non, .dvkenna de congdaikne et emglutlnathne lapkhmi Cap, 3, TheeUrum Chemkm 
t, IV. p, 997, 



Cronftedt's 

geaerii 


j. Magiiefian ^enus. 
6, Calcareous genus. 
*j, Barytic genus. 

8- Stronttan genus. 
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Earths and call j becaufe moft of the minerals hclongfng 

Stooes confiil of various ^mpJs cementedt as it were, 

together. 

Oeider L simple stones, 

CaoNST:eDr divided this order into nine genera, cor- 
refponding to nine earths ; one of which lie thought 
compofed the hones arranged under each genus. The 
names of liis genera, were cakarm^ Jilk^y granafm^^^ 
argltlac<^^^ micac^^ ajhijlin^y %cQl'tikic£^ magneji^. 

All his earths were afterwards found to be compounds, 
except the livft, fecond, fourth, and ninih. Bergman, 
therefore, in his Sciagraphia, hrft publfflied in 1782, 
Improved, reduced the number of genera to five \ which was the 
number of primitive earths known when he wrote. Since 
that period three new earths have been difeovered. Ac- 
cordingly, in the lateft fyftems of mineralogy, the ge- 
nera belonging to this order atnount to eight. Each 
genus is named from an earth; and they are arranged 
in the ue weft. Wernerian fyftem, which we have feen, 
as follows ; 

1. Jargon genua. 

2. Siliceous genus, 

3. Gtucina genus. 

4. Argillaceous genus, 

Mr Kirwan, in his very valuable fyftem of mineralo- 
gy, has adopted the fame genera. Under each genus, 
thofe ftones are placed, which are compdfed chiefly of 
the earth which gives a name to the genus, or wdiich 
at leaft are fnppofed to poffefs the charaders w^hich di- 
ftinguilh that eaith. 

Still tlefid- A little conllderation will be fufficient to difeover 
that there is no natural foundation for thefe genera. 
Mo ft ftones are compofed of tw^o, three, or even four 
ingredients \ and, in many cafes, the proportion of two 
or more of thefe is nearly equal. Now, under what 
genus foever fuch minerals are arranged, the earth w^hich 
gives it a name mu ft form the fmallcft part of their com- 
pofition. Accordingly, it has not been fo much the 
chemical compofition, as the external cha raster, which 
has guided the mineralogill in the diftribution of his 
fpecies. The genera cannot be faid properly to have 
any chara£ter at all, nor the fpecies to be connededby 
any thing elfe than an arbitrary title. This defe£f, 
which mull be apparent in the moft valuable fyftems of 
mineralogy, feems to have arifen chiefly from an attempt 
to combine together an artificial and natural fyftem. 
As w'e have feparated thefe two from each other, it be- 
comes necefTary for us to attend more accurately to the 
natural diftribution of genera than has hitherto been 
done. We have accordingly ventured to form new ge- 
nera for this order, and we have formed them according 
to the following rules. 

New gene- The only fubftances which enter into the minerals 
fa- belonging to this order, in fuch quantity as to deferve 

attention, are the followung : 

Alumina, Glucma, 

Silica, Zirconia, ^ 

Magnefia, * Oxide of iron, 

Lime, Oxide of chromum, 

Barytes, Potafs, 


Stones 
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All thofe minerals which are compoft d of the fami Simile 
ingredients we arrange under the Jamt genus. Accord-^ 
ing to this plan, there mull be as many genera as there 
are varieties of combinations of the above fnbftances ex- 
tiling in nature. The varieties in the prnpQTUon of the 
ingredients conftitute fpecies. We have not impofed 
names upon our genera, hut, in imllation of Bergman*, Opnfi iv. 
have denoted each by a fymboh This fymbol is cotn-^ 3 ^- 
ppfed of the firft letter of every fnbftance which enters 
in any confiderable quantity into the compofition of the 
minerals arranged under the genus denotedTy it. Thus, 
fnppofe the minerals of a genus to be compofed of aln-^ 
mna^ fdka^ and oxtdt of iron^ we denote the genus by 
the fymbol afi^ The letters are arranged according to 
the proportion of the ingredients ; that which enters ui 
the great eft proportion being put firft, and the others 
in their order. . Thus the genua aft is compofed of a 
confiderable proportion of alumina, of a fmaller propor- 
tion of filica, and contains leaft of all of iron. By this 
contrivance, the fymbol of a genus contains, within the 
compafs of a few letters, a pretty accurate delcriptiou 
of its nature and charafter, Wliere the proportions 
of the ingredients vary in the fame genus fo much, that 
the letters which conftitute its fymbol change their 
place, we fubdivide the genus into parts; and wdienever 
the minerals belonging to any genus become too nume- 
rous, advantage nfiay be taken of thefe fubdivifions, and 
each of them may be formed into a feparate genus. At 
prefeut this feetns unnecefiary (e). 

The following is a view of the different genera be- 
longing to this order, denoted each by its fjmxboL Every 
genua is followed by the fpecies included under it ; and 
the whole are in the order which we mean to follow in 
defcriblng them : 

VI. I. Asi. 

Micarell, 

Shorl, 

Granadtc, 

2 . SAI. 

Tourmaline, 

Argentine felfpar, 

Mica, 

Talc, 

Bafaltiue, 

Hornblende, 

Obfidian, 

Petrilite, 

Fdfite, 

VII. SAP. 

Fdfpar, 

Lepidolite, 

Leucite. 

VIII. SAG. 

Emerald. 

IX. SAB. 

St a 11 roll te, 

X. I. ASt. 

Chryfoberyl. 

Z, SAL. 

Hyalite, 

^delite- 

3 . SAWL 


I. A. 

Telefia, 
Corundum, 
Native alumina, 
IL A me. 

Ruby, 

III. AIM. 

Ccylanite. 


IV, s. 


V. I 


Quartz, 

Elafiic quartz, 
Flint, 

Opal, 
Piichftone, 
Chryfoprafium. 

AS. 

Topaz, 

Sommite, 

Sliorlite. 

2. SA. 

Ruhdlite, 

Hornfiate, 

Hornftone, 

Chalcedony, 

Jafper. 

Tripoli. 


(e) We need hardly remark, that the laft three genera of Werner belong to the fecond order of the lira clafs 
of this treatife. 
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3, SAWL. 

2 e<)lite, 
Stuhite» 
Anaknine, 

SLA. 

Ijszulite* 

XT. SALf. 

Garnet, 
Thurntr^Dne, 
Pi ehuite, 
Thallfte. 

XII. I» AMS. 

Cyanite, 

2* MSA. 

Serpentine. 
XIII MSAI. 

Potflone, 

Chlorite. 

XIV. SLAM. 

Siliceous fpur. 


XV. SAMLI. 

ArgiLhte, 

XVI. SM. 

KiffekllU 

Steatites. 

XVII. MSI. 

Chry folite, 

Jade. 

XVIII. SML. 

Afbedus, 

Albdlinite. 

XIX^ I. STLM, 

Fyroxeii, 

Afbeftoid, 

2. SMIL. 

Adinolue. 

XX, SL. 

Sbiftofe hovnilone. 
XXL 2 S. 

Zircon. 


Earths and 


P I * Gf,\US I. A. 

J-filiiiia. sPECrKs i. Telefia {f). 

Orhn/al and of mitieraloglfts. — 

Jiiilh iPorienl of De Lifle. 

Three [tones, diRinguiflied from each other by their 
colour, have long been held in high elUmation on ac- 
count of their hardnefs and beauty. Tbefe [tones were 
known among lapidaries by the names of rudyj fapphtret 
and iopa%^ and the epithet was ufually added, to 

didinguifh them from other three, known by the fame 
names and the fame colours, but very infenor in hard- 
nefs and beauty. MEneralogiits were accu Homed to 
eonfider thefe [tones as three di(Hrn 5 t fpectes, till Rome 
de Li He obferved that they agreed in the form of their 
cry flab, their hnrdncl's, and moll of their other proper- 
ties, Thefe obfervations were fuflident to conlHtute 
them one fpecies ; and accordingly they were made one 
fpecies by Rome de Lille himfeif, by K invan, and fe- 
veral other modern mineralogical wTiters. But this 
fpecies was deftitute of a proper name, till Mr Hnuy, 
whofe labours, dillinguinied etpially by their ingenuity 
ami accuracy, have contributed not a little to the pri>- 
gi'efs of minenilogy, denominated it from the 

Greek word which lignifies/ir^;/^^. 

The telclia is found in the Eall Indies, efpecially in 
Pegu and the iUand of Ceylon ; and it is moll common- 
ly cryflallized. The cryllals are of no great ilzc ; Their 
primiu*ue form, according to Mr Hauy, Is a regular [ix- 
lided prlfm, divihble in directions parallel both to its 
hafes and its hdes ; and coufequently giving for the 
form of its primitive nucleus, or of h^ini^^rant mokcuky 
* Ann ds an equilateral three-lided prifm* . The moll iifual va- 
Chim. xvii, is a dodecahedron, in which thetelefia appears un- 

+ Opiate very long dender lijt-fided pyra- 

XXKVL mids, joined hafe to bafe j". The lidcs of thefe pyramids 
fig. I, SuppL. VoL. II, Part L 


are ifofceies triangles, having the angle at their vertex Simple 
2^^ 54% and each oP thofe at the bale 48' (g). ^ 

The inclination of a fide of one pyramid to a contigu- ^ 
ous fide of the other pyramid is 139^^ 54' In fome \ Uid^nA 
fpecimens the iummits of the pyramids are wanting, fo 
tlnit the cry Hal has the appearance of a fix lldcd pnTmj 
fomewhat thicker in the middle than towards the extre-^^'^' 
mities §* The three alternate angles at each extremity of § 
tliis priCm are alfo fometimes wanting, and a fmall trian- 
gular face in Head of them, which renders the bafes of the 
fiippofed prifm nine-fided. The ineliiiatioii of each of 
thelc fmall triangles to the bafe is izz^ ^ ^ H * figures ^ 
of thd’e cryfials we refer the reader to Rome de Lifle 
and Haiiy 1|. _ _ . . II «'J- 

The texture of the telefia is foliated, and the joints 
are parallel to the. bafe of the priim Its lu!Ue va- * Hat^yi 
ries fron\ 3 to 4 (u). Tranfparency ufually 3 or 4, 
fometimes only 2. It caufes only a fingle refracljoii. 

Specific gravity from 4. to 4,288. Hardnefs from 15 
to 17, It is either colourleis or red, yellow or blue. 

Thefe colours have induced lapidarRs to divide the te- 
leiia into the three following varieties. 

Variety 1 . Red telelia. 

Oriental ruby^ 

Colour carmine red, fometimes verging towards vio- 
let. Sometimes various colours appear in the fame Hone, 
as red and white, red and blue, orange red. Hardnefs 
1 7. Sp, gr. 4.288, 

F arkty 2. Y ell o w tele fia . 

Oriental topa%* 

Colour golden yellow* Tranfp. 4. Hardnefs 15. 

Sp. gr. 4.0105. 

Variety 3, Blue telefia. 

Oriental fapphyr. 

Colour Berlin blue, often fo very faint that the ftone 
appears almoil colourlefs. Tranfp, 3,4, 2. Hardnefs 
17. Sp.gr. 3-991 to 4.083 f. That variety is not f Grtvilie, 
probably the fame with the fapphyr of the ancients. 

Their fapphyr was ddlinguillied by gold-coloured fpots, 
none of wliich are to be feen in the fapphyr of the mo- 
dernsj:. f HiV/V 

A fpecimen of tins lull variety, amdyfed by Mr Kli* 
proth, was found to contain fn loo parts, 

98 5 alumina, 

1 .0 oxyd of iron, 
g.5 lime, 


TCJif 

p, 100. 


IQO.O J ^ ^ ^ Bf/fj'rtjg'tfj 

The colouring mutter of all thefe varieties is, accord- j. Si. 
ing to Bergmaiib experiments, iron in different tlates 
of oxydaiioh. He found that the topaz contained .o5, 
the ruby .r, and the fapphyr .02 of that metal 1|. But[j Bcrgmaftf 
when thefe experiments were made, the analyfis of ftonesii. 96. 
was not arrived at a fuiHcient degree of pcrfetlion to 
enfure accuracy. No conclufioii, therelore, can be 
drawn from thefe experiments, even though we were 
certain that they were made upon the real varied es of 
telefia. 

C C SPECIES 


(f) See Ktr^uan^s Minerahgyi T. 250. — Gmelin^s Sy/iema Nature of L,imi£us^ IIL iJQ^—'Rame de Lljlds 
Cryflalhgraphte^ W. 212- — Bermunm Qpufcula^ II, 72. 

(g) In fome inffanccs, the angle at the vertex is 31^, thofe at the bafe 74° 50', and I he. indi nation of two 
triangles 122^ 36% See /fawy, 

(h) When the hind of lufire is not fpedfied, as in the prefent inftaacej the emmori k always at, 
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EPGCiES 1, CciruT^dum (t)< 

Corutimi/ri of G m cli n — ,1/tImanii n£ fp a r of Kl a p rot h 
and Kir wan Conmhn of Hatiy— of 

Woodward, 

Tills ftonc, tliough ft appears to have been known to 
Mr Woodward, may be fafd to have been fir ft diEliii- 
jrnifiied from other minerals by Dr Black, In i 7685 
Mr Berry j 3 lapidary fn Edinburgh} received a box of 
k from I>r Anderfon of Madras, Dr Black afcmain- 
ed} that thefe fpeciinens dilfered from all tlie flones 
knowm to Europeans j and^ in conTequence of its lt\rd- 
nefs, it obtained the name of miamantin^ fpnr. Not* 
^vith^landi^g this, it could fcarcely be faid to have been 
known to Kinopean mineralogies till Mr Grevilk of 
Dondon, who has done lo much to promote the feience 
of mineralogy, obtained fpecimeiis of it, in j 784, from 
India, and diftributed them among the moft eminent 
chemiih, in order to be analyled, Mr GrevHle alfo 
learned, that its Indian name was Corundum, It is 
found ill Tndoflai), not far from the river Cavtry, which 
is fouth from Madras, in a rocky matrix, of confider- 
able hmdnefs, paiiaking of the nature of the ftone it- 
^ It occurs alfo in China; and a fubflance, not 

WZ/ff iV^ the matrix of corundum, ha^s been found in Tercc, 

cholfon's one oftlie w-eftern iffands in , Scot land f. 

*Jour. in The cormiduin is ufually cry ft a lli zed. Its primitive 
540. form, difeovered by Mr Hauy ^ and the Count de Eour- 

non is a rhomboidal parallelopij^ed, whofe fides are 
f i/f? ^qual rhombs, with angles of 86"^ and according 
Mis to Bourn on, or wdiofe diagnonals are to each otiier as 

xxvin, 161^ y to v^i 5, according to Hauy ; which is very near- 
ly the fame thing The moll common variety, for the 
ih 541 primitive form has never ytt been found, is the regular 

f Fig, fix-fickd prifm, the alternate angles of which are fome- 

II Fig. 4 times wanting j|, and the tnangular faces, which occupy 
their place, arc iiidmedto the bafe at an angle of izz° 
* Sometimes the corundum is cryftalii^ed in the 

form of a fixdided pyramid, the apex of which is gene- 
rally wanting. For a defeript ion and figure of thefe, 
and all the other varieties of coruRdum hitherto obfer- 
ved, w'e refer the reader to the differtation of the Count 
'f See alfo de Bournou on the fubjeiSt F- 

Hui/y, Jour. texture of the corundum is foliated, and the na- 

xxvhri6i tural joints are parallel to the faces of the primitive 
* rhomboidal parallelopiped. Duftre, when in the di- 
re^ion of the laminie, 3 ; when broken acrofs, o, O- 
pake, except when in very thin pieces. Hardnefs 15. 
iKhproiS Sp, gr. from 37-^0 to 4. 1 80 j. Colour grey, often 
Gre various fliades of blue and green. 

Nj. According to the aualyiis of Klaproth, the corn 11- 
Mfanj dum of India is corapofed of 

alumina, 

5*5 Glica, 

1.25 oxide of iron, 

§ Betir^^gr^ 9 ^*^ 5 

i. 77. 
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A fpecimen from China of Simple 

84.0 alumina, ^ St o ties. 

6.5 fiiica, 


7. j oxide of iron, 


. I)’ . . , 73 * 

Not witli (landing the quantity of filica and of iron 

which tliefe analyfes exliibit in the corundum, we have 
been induced to include it in the prefent genus on ac- 
count of the ftrong refemblance between it and the 
third variety of telefia. The ftriking rclemblance be- 
tween the cryftals of tdefia and corundum wdll appear 
evident, even from the fuperficial defcriptioii which we 
liave given ; and the obfervations of De Bournon ^ ren- 
der this refemblancc lUll more ft r iking. It is not 
probable, therefore, as Mr Greville and the Count 
Bournon have fuggefted, that corundum may be only 
a variety of telefia, and that the feeming diJference in 
their ingredients is owing to the impurity of tliofe fpe- 
cimens of corundum which have hitherto been brought 
to Europe. Let not the difference which has been 
found in the primitive form of thefe ftenes he confider- 
ed as an infiiperaUe obje<ftion, till the fubjecl has been 
again examined with tliis precife object in view ; for no- 
thing ia^afierthan to commit an overfight in fuch dif- 
ficult examinations, 

SPECIES 3. Native alumina (k). Native ala» 

This fubftance has been found at Halles in Saxony 
in compadi kidney-form mafies. Its conllftence is earthy- 
Luftre o. Opaque. Hardnefs 4, Brittle. Sp. gr. mo- 
derate. Feels foftj but meagre. Adheres very (lightly 
to the tongue. Stains very (lightly. Colour pure white. 

Does not readily diftufe itfelf in water, 

Itconfiilsofpm-e alumina, mixed wdth a fmall quantity 
of carbon at of lime, and fonietimes of fulpliat of lime * Xelrfkr^- 

%S 

Genus II. AMC. g.II.amc, 

SPECIES I. Ruby Ruhy. 

Spififi and Ridy of Kirwau“i?«^y of Hauy 

— /pin flic cUQfdrt of De Lifle — Sp'tmUm of 
Gmelin. 

This ftt>ne, which comes from the ifiand of Ceylon, 
is ufually eryftallized. The primitive form of its cry- 
ftals is a regular ottohedron, compofed of two four- 
fided pyramids applied bafe to bafe, each of the fides 
of which is an equilateral triangle f ( m). In fome cafes | 
two oppofite (ides of the pyramids are broader than the 
other two ; and fometimes the edges of the odlohcdron 
are wanting, and narrow faces in their place. For fi- 
gures and detcriptions of thefe, and otlier varieties of 
thefe cryftals, we refer the reader to Rmd dt Lijlf and 
the Ahhi MJlnfr L _ % Cryf,aL in 

The texture of the ruby' is foliated. Its luftre 13 3. 

T ra n fp . 3.4. It ca u fes a fi n gl c re f ra£tio n . H ard n efs Miners 
13. Sp. gr. 3.570 5 to 3.625 f . Colour red ; if detp, 
the ruby 13 ufually called i/adfs j if pak roiy f/pinAL ^ 

The and Gre^ 
viUe. 


(1) See Mineralogy t J.--E 7 aprolh in dcr Bcr/m, Vill. 295. and Beitriige, I. 47. — Mr Greville 

and the Count dc Bournon in the Philofoph'tcal TranfaUlom 1798^ p. 404. and in Nkholjoti^i ^Qurnal^ II, 540. and 
HI. Hauy Jour, dc Fhyf XXX. 193. and Jmr, tk Min, N^^XXVIIL l(n. 

(x-) See Kirm^an*s Mineralogy ^ T. 175. and Schreber, ry, Sfucky p. 209. 

(l) See Kir^an*j Mhu I, 253 — Rome de Lijle^ II, 224 . — Klaproth Beak der Berlin^ II L 33 6a and Bet* 

irage^ II. t Fauqudin Ann. de Chim. XXVIl. 3. and XX XL 141* 

(m) We (hall afterwards diftinguifh this odftohedron either by the epithet regular or aluminiform^ becaufe it k 
the well-known form of cryftals of alum. 
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£arihs and The viihjy accoi'ding to the analyfis of Vauqaelinj 

r" ^ ^ t ■ 


btojies, compofed of 86,00 alumina, 

8. magjiclia, 

5,2j chroinic acid* 



* Atift. df 
XXVIi. 

^ PltniTj 

' 1 - 37 ’ 

G, II L A1 M- 
CtyUuitc- 

J CrjPaHvg 

in, 

Note Si- 


^ Hauy^ 
^our^ de 
Min. 
3cx3cviii- 
364- 
H Jhidt 
^ Hauy, 
f D^totilst 


f ds 

Chim^ xxiri, 
US- 

3a 

G.IV, s* 
Quart 3 T. 

^ Kit'iT>an£ 

Min. i- 241 


[f ds 
Min. N<i 
^viii, 255. 
^ rig, 6. 


t Fig. 7. 


t Cryf.o(. 
iii ?T, 

^ iiifm. 

Par. 

p, 7S, See 
alfo Lamt- 
tbcri^y Jour 
Fhyf 
xiii>47o- 


99^75 * 

The ancients feein to have clafTed this (tone among 
their hyacinths f , 

Genus III* aim. 
spEciRS t* Ceylanke. 

The mineral denominated ceylamie^ from the iflaiidof 
Ceylon, from which it was brought into Europe, had 
been obferved hy Rome de Lifle :[; ; but was firft de- 
fcribed by La Metherie in the Journal de Pbyhque for 
January 1 79 

It is moll commonly found in rounded malTes 5 but 
fometimes alfo cryftallized. The primitive form of its 
cry (lab is a regular o< 5 faliedron : it commonly occurs 
under this form, but more commonly the edges of the 
odahedron are wanting, and fmall faces in their place 

The fracture of the ceylanite is conchoidal Its 
internal luhre is glaffy- Nearly opaque, except when 
in very thin pieces, Hardnefs 12, Sp- gr, from 
3,7647^ to 3-793 f. Colour of the mafs, black; of 
very tliin pieces, deep green. Powder, green ilh grey, 
Aocording to the analyfis of Defcotilsj the ccylanite is 
comp o fed of 68 alumina, 

1 6 oxide of iron, 

12 magncfia, 

2 filica. 

98 1 

Genus 1Y, s. 

SPECIES I, Quartz f. 

This ftone, which is very common in moH mountam- 
ous countries, is fometimes cryilallixed, and fometimes 
■ amorphous. The primitive form of its cryltals, accord- 
ing to Mr Hauy, is a rhomboidal paralldopiped ; the 
angles of whofe rhombs arc 93^^ 2 2^ and 86^ 38^; fo 
that it does not differ much from a cube || , The molt 
common varicly is a dodecahedron compofed of two 
hx hded pyramids, applied bafe to bafe, whofe fidcs are 
ifofceles triangles, having the angle at thi^ vertex 40^^, 
and each of the angles at the bafe 70° ; the inclination 
of a fide of one pyramid to the contiguous iide of the 
other pyramid is 104*. There is often a fix lided prifm 
interpofed between the two pyramids, the Tides of which 
always correfpond with thofe of the pyrapuds f* For a 
defeription and figure of the other varieties of quartz 
cryftals, and for a demonfiration of the law wlitdi they 
have followed in cryftaliizing, we refer the reader to 
Rmns de Lijle J and Mr Hauy 

The texture of quartz is more or lefs foliated* Frac- 
ture, conchoidal or fpliniery. Its lullre varies from 3 
to 1, and its tranfparency from 4 to 1 ; and in fome 
cafe s it is opaque , 1 1 ca u fes a d 0 u b k ref ra dt ion * FI ard - 
nefa, from 10 to ii. Sp, gr. from 2,64 to 2,67, and 
in one variety 2,691. Its colour is exceedingly va- 
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rious ; a chcumflance which has induced mineralogvlls 
to divide it into numerous varieties. Of thefe the fol- 
lowing are the diief ; 

1. Pure colouikfs, perfectly tranfparent cryflaUized 
quartz, having much the appearance of artilicial cryftal: 
known by the name of roch cryJiaL 

2. Quartz kfs tranfparent, and with a fplintery frac- 
ture, has ufually been dillinguiOied by the name of 
ywor/21, and feparated from rock cry hat- As there is 
no oceafion for this feparation, we have, in imitation of 
Mr Flany, chofen the w'Ord quartz for the Jpeclfic nattie^ 
comprehending under it all the varieties- 

3. Blood red quartz ; formerly called cmip(Jlella hya~ 
clnih^ and by Hauy quarts hemntoide. It owes its colour 
to oxide of iron- The mineral known to mineralogilU 
by the name of Jinopky and confidcred by them as a va- 
riety of jafperj has been difeovered by Dolomieu to be 
merely this variety of quartz in an amorphous Hate*. * Jmr.dt 

4. Yellow quartz; called falfe topaz, 

5- Rofy red quartz ; called Bohemian ruby* xxvm, 

For a fuller enumeration of thele varieties, we refer 
the reader to Smstjfsr'^s Mintralagy f , Kir^uatFs Miner ^ f k 89, 
ahgy if, and GmehiFs edition of the Syfienut Nature of| L244. 
Linneeus §. This lall writer, however, has arranged le- j iii, 194, 
veral minerals under quartz which do not belong to it. 

Pure quartz is compoled e^nlirely of lUica ; but fome 
of the varieties of this fpecies are contaralnated with 
metallic oxides, and with a fmall quantity of other 
earths. 

SPECIES 2, Elaftic Quartz (s ), Ekftk 

This fingular flone is moderately elallic, and flexible 
in every direction. Texture, earthy, Luftre o or i, 
Hardnefs, 9- Brittle. Sp. gr* 2,624. Colour^ greyiih 
white* Phofphorefces when feraped with a knife in the 
dark. The fpecimeu analyfed by Mr Klaproth con- 
tained 96*5 (dica, 

2*5 alumina, 

5 oxide of iron. 


99,5 


Beifrdget 

SPECIES 3* Flint (o). »i.ir6. 

Pyromachiis — Pierre a — Sik^ of Hauy* 3 ^ 

This Hone, whicli has become fo necclfary iu modem" 
war, is found in pieces of different fizes, and ufually of 
a figure more or lefe globular, commonly among chalk* 
and often arranged iu Tome kind of order. In Saxony 
it is faid to have been found cryiiallized in hexahedrons, 
compofed of two low three-Tided pyramids applied bafe ^ 

to bale \ ^ ^ r ^ SyPema 

Us texture is compact* Its fracture, fmooth con- iii, 
choidaL Luftre, external, o, the {tones being always 318. 
covered by a white cruft; internal, 1, iuclmiiig to 
greafy* Tranfp, 2; when very thin, 3, Hardnefs, 10 
or n. bp- gr- from 2.58 to 2-63* Colour varies 
from honey yellow to brown 3 fh black. Very brittle, 
and fpiits into fph'nters in every diretlion. Two pieces 
of flint rubbed fmarlly together phofpborefce, and emit 
a peculiar odour. When heated it decrepitates, and be- 
comes white and opaque. When expo fed long to the 

C c 2 air . 


(w) Klr‘U^^n^x Mm^ I. 316 - — Gerifardf Mem. Beritny 1783, foy . — KlaproiRs Bdirliget 2 Band. 113* Sec al- 
fo de Phyf. XLT, 91* 

(o) Ktr^mn*r Min^ I. 301- — Dolmdeu^ de Mhi. XXX III- 693- and Salivet^ IMd^. 713, Thcfc lall 

geulkmen give the only accurate account of the method of making gun flints. 
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Earths and air it often b'xomes covered with a white cniil* 
fpt^cimen of flinty analyfed by Klaproihj contained 
98.00 hlica, 

.50 lime, 

* 2 £; alumina, 
o. 25 oxide of Iron, 

Koo water. 


R 

A 


SirripJe 
b tones. 


^ J 00.00 ^ 

Another fpecirrien, anaiyfed by Dolomieu, was com- 
pote d of 97 filica, 

j alumina and oxide of iron, 

2 water. 

fjour.i/i 100'}’ 

The white cruft witli which flint is enveloped, con- 
xxxm. 703. ingredients, and alfu a little carboriat of 

lime. Doiomicu difcovered that water is elTentiid to 
flint ; for when it isfeparated by heat t!ie ilone lofes its 
properties;]:. 

The manufaifture of gun flints is chiefly confined to 
two or three departments in France. The operation 
is exceedingly Ample 1 a good workman will make 1000 
flints in a day. Tlie whole art con lifts in ftr iking the 
ftonc repeatedly with a kind of mallet, and bringing oft' 
at each ilroke a fplinter, fliarp at one end and thicker 
at the other. Thefe fphnters are afterwards fliaped at 
pie a hire, by laying the line at which it is wifhed they 
ihoidd break, upon a flinrp iron inftrument, and then 
giving it repeatedly fmall blows with a mallet. During 
the w'hoJe operation the workman holds the ftonein his 
S Urd, hand, or merely fupports it on his knee J- 
33 SPECIES 4. Opal { p ). 

Opal. This ftone is found in many parts of Europe. It is 

ufually amorplipus. Its fracture is conchoidal, com- 
monly fomewhat cranfparent. liardnefs from 6 to 10, 
Sp* gr. from j.7 to 2 . 66 . The lownefs of its fpecilic 
gravity, in fomc cafes, is to he afenbed to accidental 
cavities which the ftone contahis. Thefe are fometimes 
fdled with drops of water. Some fpecimens of opal have 
the property of emitting various coloured rays, with a 
particular Lflrulgency% w hen placed bet ween the eye and 
the llglit. The opals which pofTefs this property, are 
diilinguinied by lapidaries by the epithet erkntai ,* and 
oUei by mhierakigifts by tlic epithet Wi/ir* This 
property rendered the ftone mucli efteemed by the an- 
cients, 

r f c (y r. Opal cdlcr-^ Opahs nohlVis . 

Luftre ghiffy, 3. Tranfp. 3 to 2* Hardnefs, f> to 8. 
Colour, ufnally li'glit biuifh white, fometimes yellow or 
green. When heated it becomes opaque, and fome- 
times is decompofed by the adum o± the atmofphere. 
Hence it fee ms to follow, that water enters eflTeiuially 
into its compofition. A fpecimen of this variety, ana- 
lyfcd by lUaprocb, contained 
90 lilica, 

10 water. 


ii. IJ3. 
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various, greys, yellows, reds, browns, greens of dlfFcrent 
kinds. 

Specimens of this variety fometimes occur with rifts : 
thefe readily imbibe water, and therefore adhere to the 
tongue. Thefe fpecimens fometimes become tranfpa- 
rent wlieu foaked in water, by imbibing that fluid. 

They arc then called hjdtbphancs* 

Variety 5. Cat^s eye*. ^ # Kh-ve^n^s 

This variety comes from Ceylon, and is feldom feen 
by' European mineralogifts till it has been poll fired . 

the hpidary. Mr Klaproth has deferibed a fpccimen 
which he received in its natural ftate from Mr Greville^ 
of London. Its figure was nearly fquare, with fliarp 
edges, a rough furface, and a good deal of brilliancy. 

Its texture is imperfe^ly foliated- Luftregreafy, 2. 

Tranfp. 3 to 3 . Hardnefs to. Sp, gr. 2.56 to 2.66, 

Colour, grey; with a tinge of green, yellow, or white \ 
or brown, with a tinge of yellow or red. In certain 
pofitions it reflects a fplendid white, as does the eye of 
a cat j hence the name of this fldne. 

IVo fpecimens, analyfed by Klaproth, the Rrft from 
Ceylon, the other from Malabar, were compofed of 
95. QO $+-50 filica, 

1-75 2 . CO alumina, 

J .50 1.59 lime, 

0.25 0.25 oxide of iron. 


100* 

Variety 2. Semi- opal. 

Fra^FLure, imperfedlly conchoIdaL Luftre, glafly, 2. 
Tranfp. 2 to 3. Hardnefs, 7 109, Its colours are very 


1.94. 

I md. 

p, 96. 

31 
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spiciES 5. Pitchftonej. 

J^Tenelke^. 

This ftone, which occurs in different parts of Gcr- pPchflone, 
many, France, and otlier countries, has obtained its 5 
name from fome refemblance wtiitli it has been fuppofed 
to have to pitch. It is moil ufually in amorphous pieces 
of different frzes ; and it has been found alfo cryftalli- 
zed ill llxdlded pi ifms, terminated by three- Tided pyra- 
mids. 

Its texture is conclioidal and uneven, and fometimes 
approaches the fplintery. Luftre greafy, from 3 to u 
Tranfp. 2 to 1, fometimes o. Hardnefs 8 to ic. Ex- 
ceedingly brittle ; it yields even to the nail of the An- 
ger. 8p. gr. 2.049 ^-39 colours are nume- 

rous, grcylfli black, bhiifli grey, green, red, yellow of 
dlfftrent flvades. Sometimes feveral of thefe colours ap- 
pear together in the fame ftone. A fpccimen of pitch- 
ftone from Mtfnil-montant near Paris ||, analyfed by^|gggy^^^ 
Mr Klaproth, contained de 

85. 5 filica, ixxi. 119. 

I j.o air and water, 

L.o alumina^ 

.5 

.5 linie and magneJia, 

9^.5^ ^ 

SPECIES 6. Chryfoprafliim (f^)' 35 

This mineral, which is found in different parts ofChryfopra- 
Germany, particularly near Kofemutz in Silefla, is al-.^"^“^‘ 
ways amorphous. Its fraSure is either even or incli- 
ning to the fplintery* Scarcely any luftre. Tranfp. z 
to 3. Hardnefs to to 12- Sp.gr. 2.479- Colouft 
green, in a heat of 130^ Wedgewood it whitens and 
becomes opaque. 

A 


(r) Kir^waVs Min. I- 289- — Hauy^ Nat^ II. 9. — Delias^ Nnu^. Jour^ de Phyf. I. 45. 

(q^) KxrwarPs M'ln^ I- — L^hmam^ Mm^ Berlin^ J 755 j P* tOZ^^Klapr^lh Bmtragti IL 127* 
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Ban hs and A fpeeimen pf this ftoflCi analyfe^.1 by Mr Kiaprotbj 

St [j f 1 £9* ^ tai utd 9 6 . 1 6 fil tea ^ 

1*00 oxide of nickelj 
0,83 lime, 

0.08 alumina j 
0*00 oxide of iron, 

9^^-E5 t 

GeSVS V, I. AS- 
SPECIES I- Topaz (k), 

OeddentijJ rtdj^ lopa^t and fapphyr* 

The name inpQ^ has been reftrifted by Mr Hauy to 
the ftoTies cailcd by tnineralogifts occidental ruby, topaz, 
ami fappfiyr; which, aj^reeing ia their crytUllization 
and mod of their properties, were arranged under one 
fpecies by Mr Rome de Lille, The word deri- 

ved from an iflarui in the Red Sea (s), where the an- 
cients ufed to find topazes, was applied by iheTn to a 
mineral very dilfti^nt from ours. One variety of our 
topaz they denominated thryfoliie. 

The topaz is found in Saxony, Bohemia, LSiberia, 
and Brazil, mixed with other minerals in graidte rocks* 
It is commonly cryitalljzed. The primitive form of 
its cryilals is a prilm whole tides are rectangles, and 
bafes rhombs, having their greateil angles 124^1 2 2^ 
and the iategral mokcale has the fame form f ; a.nd the 
height of the prifm is to a fide of the rhomboidal bafes' 
as 3 to z :{:* The diiferent varieties of topaz cryilalshi 
therto obferved, amount to 6. Five of tl>efe are eight- 
fided prifins, terminated by four Tided pyramids, or 
wedge flmpcd fiminiits, or by irregular figures of 7, 13, 
or I j Tides ^ ; the lull variety is a twelve- iided prifm, ter- 
miriated by hxTided pyramids wanting the apex* For 
an accurate ddcriptioii and figure of thefe varieties w*c 
refer the leader to Mr Hauy [|* 

Tiie texture of the topaz Is foliated. Its luflre is 
from 2 to Tranfp. from 2 to 4. It caufes a double 
refradtion* Hardncis 12 to 14- Sp* gr* from 3.531 e 
to 3.564* The Siberian and Brazil topazes, when 
heated, become poiitively ek£lnfied ou one fide, and ne- 
gatively on the other It is infiifible by the blow- 
pipe. The ydlotv topaz of Brazil becomes red when 
expofed to a ftrotig heat in a crucible ; that of Saxony 
becomes white by the fame procefs. This fliew's us 
that the colouring matter of tliefe tw'o ftemes is diffe- 
rent. 

The colour of the topaz is various, which has indu- 
ced mineralogifls to divide it into the following va- 
rieties : 

I* Red topaz, of a red colour inclining to yellow ; 
called Bra%Ulan or Occident al ruby. 

2* Yellow topaz, of a golden yellow colour, and 
fometimes alfo nearly white j called occkknial or jBradJ 
tQpn%. Tlie powder of this and the following variety 
caufes fyriip of violets to affume a green colour"^. 

3. Sctxon tcpa%. It is of a pale wine yellow colour^ 
and fonie times gieyifh wdiitc- 
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4* marine. It Is of a bluilK or pale green Simple 

colour. Stoces. 

5. OcciderUal/appbyr. It is of a blue colour} and fome- 
times white* 

A fpecimeii of white Saxon topazj analyfed by Van- 
quelm, contained 68 alumina, 

: fllica. 

^ y^^Tir. df 
Min. 
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SPECIES 2* Sommite. 


This Itone was cailcd fommite by La Metherie, 
the mountain Somma, w here it w as firft found* It is Sommite, 
ufually mixed with volcanic produ<51:ion5- It cry ftallizes 
in frx-lidcd prifms, fometimes terminated by pyramids^ 

Colour white. Somewhat tranTparent* Sp* gr* 3*2741, 

Inlufible by the blow pipe* According to the aualyfis 
of Vauqiieiin, it is compofed of 

49 aluminaj 
46 fllica, 

2 lime, 

I oxide of iron* 

SPECIES 3. SborliieJ. , 

This (lone, wdiich received its name From Mr Kkp- f JTiVt^jisV 
roth, is generally found, in irregular oblong mafTes or Afifl.i. 
columns, infer ted in granite* Its texture is foliated, 

Fra£lure uneven, Luihe 2. Tranfparency 2 to i. Hard- 
nefs 9 to 10. Sp, gr* 3.53. Colour green ifh white* 
or Tulphtir yellow Not altered by heat* According 
to the analyfis of Klaprotli, it is compofed of 

50 alumina, 

50 fllica. 


t Ibid. 
ixviil. ^79, 
3S 
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Get^US V, 2 . SA- 
SPECiEp 4. Rubellltc (t)* 

Bed Jljorl of Silcrla^ 

This Rone is found in Siberia mixed with w^bite 
quartz. It is cryllallized in fmall needles, which arc 
grouped together and traverfe the quartz in various di- 
ie£lions* Texture iibrous* Fradture even, inclining 
to the conchoidal. Tranfparency 2 ; at the edges 3, 
Havdnds 10, Brittle. Sp.gr. 3.1, Colour crimfou, 
bIot!d or peach red. By expefure to a red heat it be*, 
comes (now white ; but lofes. none of its weight, Jt 
tinges foda blue, but does not melc with it, 

According to the analyfis of Mr Bindheim, it is com- 
pofed of 57 fllica, 

35 alumina, 

5 oxides of iron and manganefe* 

SPECIES 5. FTornflate (u)* 

Shyife porphyry. 

This flone, w^hich occurs in mountains, is generally 
amorphous ; but fometimes aKo iri columns. Struc- 
ture 


37 

G. V* SA* 
Rubdlite* 


40 


(r) Kir^iomi^s Min. I. Pott. Mm. Berlin^ 1 747, p. dfi. — Margraf tUd. 1776, p- 73- and 160. — Hm~ 

lei. AB. Acad. Nat. Car. IV. 316. 

(s) It got its name from fesh ; becaufe tlie illand was often furrounded with fog, and therefore diffi- 

cult to find. See Pilmt ib. 37. c* 8. 

(t) Klr<wanU Min. I. 288, Bindheim^ CreWe Annals^ 1792, p. 320. 

(u) X* 307 — Wkgkh., CrdPs Annals^ 1787* i 302.— See alfo SemmU Natur,. 

iPtfl. Aufsd^ij p* 207. 
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Eure Hatj\ Texture foliated. Fradure uneven and fpliri- 
tcry j fcmietimes approach mg the concboidal. Lullre o, 
Traijfparcncy i or o. Hardnefs about lo, Sp. gr- 
from 2.512 to 7 .*j. Colom^ djfFerent fliudes of ^rcy^ 
from to Iflul/h or olive green* blelts at 1 45^ Wedge- 
wood into an enamel* A fpecimen, analyfed by Wedge- 
wood j contained 75-0 iilica^ 

23.9 alumina, 

3-5 


MINERALOGY. Clafa I. 

and yellow. Several colours often appear in the fame Simple 
mafs. To this variety belong many of the ftoocs known 
by the name of Scofeb pebbks. 


Stone!?. 


100.4 


4 ^ 

Horijftoiie. 


SPECIES 45 * Iloniftone (x)* 

PdrqjUex^ Chert* 

This ftone, 'which makes a part of many mountain a, 
la iifually aoimphoiis ; but, as Mr Kir wan informs us, 
it has been found cryftallized by Mr Beyer on Schnee* 
berg. Its cryftals are fix-fuled prifms, feme times ter- 
minated by pyramids : hexahedrons, con filling of two 
three-fided pyramids applied bafe to bafe ; and cubes, 
or fixdided plates Its texture is foliated. Fracture 
fplintei'y, and fometimes conchoidab Luftre O. Tranf- 
parency 1 to 2. The cryftals are fometimes opaque. 
Hardnefs 7 10 9, Sp.gr, 2,<;32 to 2.653. Colour 
iifually dark blue : but hornllone occurs alfo of the fob 
lowing colours ; grey, red, blue, green, and brown of 
\ Scht^fif- diflerent fliades -b, 

According to Kir wan i it is compofed of 
72 filica, 

2z alumina, 

6 carbonat of lime. 


I 3OJ. 


/fr’j Mifi. 
i. 103 


J UU p. 
30 J- 
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Chalcedo- 
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SPECIES 7. Chalcedony, 

This Hone is found abundantly in many countries, 
particularly in Iceland and the Faro i Hands, Itjs moil 
conimonly amorphous, ftala(fliticab or in rounded malTes ; 
but it occurs alfo cryHallized in fix-fided prifms, termi- 
nated by pyramids, or more commonly in four or fix 
fided pyramids, whofe fides are convex. Surface rough, 
Fradture more or lefs conchoidab Luilre i. Somewhat 
tranfparent. Hardnefs JO to xi- Sp. gr. 2.56 to 
2.665. brittle. 

According to Bergman, the chalcedony of Foroe h 
eompofed of S4 lilica, 

16 alumina, mixed with iron. 

too 

Variety i. Common chalcedony. 

Fracture even, inclining to conchoidab Tranfparen- 
cy 2 to 3 ; fometimes i. Its colours are various ; it is 
moil commonly greyifh, with a tint of yellow, green, 
blue, or pearl j often alfo white, green, red, yellow, 
brown, black, or dotted with red. When ftriped white 
and black, or brown, alternately, it is called onyx; 
when ftriped white and grey, it is called chskeelonix. 
Black or brown chalcedony, when held between the eye 
and a ftrong light, appears dark red. 

Variety 2, Cornelian. 

Fracture conchoidab Tranfparcncy 5 to J ; often 
cloudy. Its colours are various fhapes of red, brown, 


SPECIES 8. Jafper (y). 

This ftone is an ingredient in the compofttion of Jafper, 
many mountains. It occurs ulually in large amorphous 
maftes, and fometimes alfo cryllallized in lix-fided irre- 
gular prilms. Its fracture is conchoidab LfUftre from 
2 to o, Either opaque, or its tranfparcncy is i. Hard- 
nefs 9 to lo, &p. gr. from 2.5 to 2.82. Its colours 
are various. When heated, it does not decrepitate. ^It 
feems to be conq>ofed of filica and alumina, and often 
alfo contains iron. 

Variety r. Common jafper. 

Sp. gr. from 2,58 to 2,7. Its colours are different 
ftiadea of white, yellow, red, brown, and green | often 
variegated, fpotted, or veined, with feveral colours. 

Variety 2, Egyptian pebble, 

'I'his variety is found chiefly in Egypt. It uCually has 
a fpheroidal or flat rounded figure, and is enveloped in 
a coarfe rough cruft. It is opaque. Hardnefs 10. Sp* 
gr. 2 564. It is chiefly diftinginfhed by the variety of 
colours, which always exift in the fame fpecimen, either 
in concentric ftripcs or layers, or in dots or dentritical 
figures, Thefe colours are, different browns and yel- 
lows, milk white, and ifabella green ; black alfo has been 
obferved in dots. 

Variety^, Striped jafper. 

This variety is alfo diftinguifhcd by concentric ftripcs 
or layers of different colours t thefe colours are, yellow, 
brownifh red, and green. It is diftinguifhed from the 
laft variety by its occurring in large amorphous maffes, 
and by its frafture, which is nearly even. 

SPECIES 9. Tripoli, 

This mineral is found fometimes in an earthy 
but more generally indurated. Its texture is earthy. 

Its fiadlure often io me what concboidal Luftre o- Ge- 
nerally opaque. Hardnefs 4 to 7. Sp. gr. 2 ,o 3 o to 
2,529, Abforbs water. Feel, harfti dry. Hardly ad- 
heres to the tongue. Takes no polifti from the nail. 

Does not ftain the fingers. Colour generally pale yel- 
iowifti grey, alfo different kinds of yellow, brown, and 
white- 

It contains, according to Haaffe, 90 parts of filica, 
alumina, and 3 of iron, A mineral belonging to this 
pecics was anal) fed by Klaproth, and found to con- 


tain 


66.5 fiiica, 

7.0 alumina, 

2.5 oxide of iron, 

1.5 magnefia, 

I. 2 J lime, 

19- air and water- 
9 r 1 S 
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Genus VI. r* asi. 

SPECIES t. MIcarell*. 

This name has been given by Mr Kirwan to a ftone 
which former mineralogifts coufidered as a variety of ^ 
mica. It is found in granite. Its texture is foliated, 

and 


(x ) Klrv/afi^^ Min* h 303. — Baumer^ Jour, de Phyf* II, 154. and Monmt^ ibid* 331. — Wleghhi CreWs jlnnah^ 
1788, p. 45. and 135. 

(y) Kir^^ Min* I* ^o^*,-^Borral Bljl^ Nature it Cwfc^^Emhd AB* Acad*, Nat* Curks* V* 339- 



Order I. 

Earths and and it may be fplit into tbin plates. Lull re metallic, 3. 
, Stones. Opaque, Hardutfs 6. Sp, gr, 2,980* Colour brown* 
^ ifh black. At 153* Wedge wood, it melts into a black 
compact glafsj tlie furface of which is reddifh ** 

A fpeoimcn analyfed by Klaproth contained 
63,00 aluniina, 

29.50 filica, 

6 75 iron. 
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diagonal of the rhomboida! bafe. From this ftraSure Simple 
he has demo nitrated the law of the fonnation of the , ^ 

cruciform varieties f. The colour of grauatite is grey- j, dt 
i 111 <>r reddifh brown, ' chfm,Vu 

According to the analyfis of Vauquelin, it is com- 
pofed of 47,06 alumina j 

30*59 filica, 
j 5,3c oKsde of iron* 

3.00 lime. 
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SPECIES 2. Slinrl 

No word has been ufed by min cralog ills with lefs li- 
mitation than Jhori. It was hrH introduced into mine- 

ralogy by Cronftedt, to denote any (lone of a columnar 
form, condderable hardnefsj and a fpeclfic gi*avity from 
3 to 3,4, This defeription applied to a very great num* 
ber of ftones. And fucceeding mineral ogifU, though 
they made the word more definite in its fignilication, left 
it lull fo general j that under the defignation of Jhori al- 
mofl 20 dillmA fpecies of minerals were included, 

Mr Werner firlt defined the word Jhori preclfely, and 
red rifted It to one fpecies of Hones, We ufe the word 
in the fenfe affigned by him, 

Shorl is found abundantly in mountains, either maf- 
five or cryilallized, in three or nine fided prifms, often 
terminated by three fided fummits. The fides of the 
cryflals are longitudinally flreaked. Its texture is fo- 
liated. Its frafture conclioidaL Lufire 2, Opaque, 
Hardnefs to, Sp. gr, 2.92 to 3.212, Colour black. 
Streak grey. It does not become eleftnc by heat. 
When tieated to rednefs, its colour becomes brownilh 
red ; and at 127^ Wedgewoodj it is converted into a 
brownifli compaft enamel According to Wieglebj 
it is compofed of 41,25 alu mi oa, 

34 , T 6 filica, 

20.00 iron, 

5,41 manganefc. 


100,82 § 

SPECIES 5» Granatlte, 

Stanroiifie of Hauy — Pierre de Croix of Dc Lifle — 
Sinuroliihe of Lamctherie, 

We have adopted from Mr Vauquelin the term ^r/z- 
Granadce. nailte to denote this Hone, becaufe all the other names 
are ambiguous, having been applied to another mineral 
pofTefTcd of very different properties, 

Gianatite is found in Galicia in Spain, and Britan- 
ny in France, It is always cry flail 1 zed in a very pecu- 
liar form ; two fix -fided prifms interfeft each other, ei- 
I right angles or obliquely <f. Hence the name 

J £roJJIofiej by >vhich it was known in France and Spain 

] Hauy has proved, in a very ingenious maimer, that 

the primitive form of the granatlte is a reftaugiilar 
prifni, w'hofe bales are rhombs, with angles of i 29!^ 

' and 5o|-^ ; and that the height of the prifm is to the 

greater diagonal of a rhomb as i to 6 ; and that its in- 
tegrant molecules are triangular prifmSj fimihir to what 
would be obtained by cutting the primitive cryfial in 
4wo, by a plane palling vertically through the Ihorter 
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GeNOS VI, 2. SAI, 

SPECIES 4. Tourmaline (z), G V? ^ 

This Hone was firll made known in Europe by fpeci- sai. 
mens brought from Ceylon ; but it Is now found fre- r^^rma^ 
qucntly forming a part of the compofition of mountains, 

It is either in amorphous pieces, or cry Hall ized In three 
or nine fide prifms, with four-fided fummlts. 

Its texture is foliated : Its frafture conchoidaL In- 
ternal luHre 2 to 3, Tranfparency 3 to 4 ; fometimes 
only 2 ( a), Caufes only fingle refraftion J, Hardnefs { Hutiy^ 

9 to 3 1, 8p. gr, 3,05 to 3*155* Colour brown, often 
fo dark that the Hone appears black j the brown has 
fo fometimes a tint of green, blue, red, or yellow* 

When heated to 200*^ Fahrenheit, it becomes elec- 
tric ; one of the fummits of the cry Hal negatively, the 
other politively It reddens when heated ; andisfu-H 
fible^f/" Je with intumefeence into a white or grey ena- 
mel, 

A fpecimen of the tourmaline of Ceylon, analyfed by. 
Vauquelin, w^as compofed of 
40 filica, 

39 alumina, 

^ 12 oxide of iron, 

4 lime, 

2,5 oxide of manganefe, 

97 3 ** * Am. i& 

SPECIES 5* Argentine felfpar }% 

This Hone was difcovered by Mr Dodun lit the black 
mountains of Ijanguedoc, It is cither amorphous, or 45) 
cryHallized in rhomboidal tables, or fix or eight fided '^rgemine 
prifms. Its texture is foliated. Fragments reftangu- 
hr. Laminse mfiexible Internal luHre 4* Tranfpa- 
rcncy 2, Colour w'hite ; two oppofite faces of thecry- 
Hals are filver white, two others dead white, Hardnefs 
of the filvery lam in® 6, of the reH 9. Brittle* Sp. 
gr. 2*5* When the fiame of the hlow^pipe is direfted 
again H the edges of the cryHal (Huck upon glafs). It 
eafily melts into a clear compaft glafs ; but when the 
Hame is direfted againH the faces, they prefer ve their 
luHrc, and the edges alone flowly melt. 

According to the analyfis of Dodun, it is compofed . 
of 46 (lltca, 

36 alumina,. 

16 oxide, of iron, 

98 

When this Hone is expoftd to the atmofphere, it as 

apt 


(2) 271* — Ber^, IT 118. and V. 402 — Gerhard. Mem. Ber/wt *777* p* 1 4 . — Hauy 3 fem^ Par.. 

t7$4j 270- IVd/on Phi/. PranJ XL£. 308, — jEpmts^ liccueii/ar la Tourmaline^ See aifo La Porlerie. Le 
jhir, i* 0 eil de Chcit^ ct la Tourmaline ek Ceyioti demajquht 
^a) And when black only i. 
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apt to decay : Its furface becomes irkkfcent, and at lafl 
changes to ochre yellow : Its fpecific gravity is 2.3 or 
2,212 } and when breathed npoii, it gives out an earthy 
fmeU, 

sTEciEs 6* Mica *, 

This {lone forms an die ntial part of many moiintainsj 
and has been long known under the names of glacm 
rlis and Afufconiy^ It con fi its of a great number 

of thin lamim^i adhering to each otherj fometimes of a 
very large fize* Specimens have been found in Siberia 
nearly 2 1 yards fquare ( b ) . 

Tt is fometimes ci^ftahized ; Its primitive form is a 
re ft angular prifm, whofe bafts are rhombsj with angles 
of 120'' and 60^ f : Its integrant molecule has the fame 
form. Sometimes it occurs in reftaogular prifms, whofe 
bafes alfo arq reft angle S3 and fometimes alio in a ilvort hx* 
hded prifms J; ; but is much more frequently in plates 
or fcalcs of no determinate figure or iize 

Its texture is foliated. Its fragments fiat. The la- 
mella: fiexibkj and fomewhat elaftic, Lullre metallic, 
from 3 to 4, Tranfparency of the laminae 3 or 4, fome« 
times only 2(c), Hardnefs 6, Very tough. Often 
abforbs water. Sp. gr, from 2,6546 to 2.9342, Feels 
fmooth, but not greafy. Powder feels greafy. Colour, 
when pureft, filver white or grey j but it occurs alfo 
yellow, green ilh, reddifh, brown, and black. Mica is 
fufible by the blow-pipe into a wliite, grey, green, or 
black, enamel ; and this lall is, attrafted by the mag* 
net (t>), Spauifii wax rubbed by it becomes negatively 
eliftric 

A fpecimen of mica, anal y fed by Vauquelin, contained 

50.00 filica, 

35.00 alumina, 

7*00 oxide of irevn, 

]-35 magnetia, 

1-33 

94.6B 

Mica has long been employed as a fubflitute for 
glafs. A great quantity of it is fald to be ufed in the 
RufTiau maritie for panes to the cabin windows of fliips ; 
it is preferred, becaufe it is not fo liable as glafs to be 
broken by the agitation of the fhip, 

SPECIES 7. Talc f. 

This flone has n very flrong refembkmce to mica, 
and was long considered as a mere variety of tiiat mine- 
ral, It occurs fometimes in fmall loofe fcales, and fome- 
times in an indurated form ; but it has not hitherto 
been found cryltaliized. 

Its texture is foliated. Thelamellje are fiexible, but 
not elaitic. Its luftre is from 2 to 4. Tranfparency from 
2 to 4, Harduefs 4 to 6, Sp. gr, when indurated, 
from 2,7 to 2,8, Feels greafy. Colour mofl commonly 
whitifh or greenifh, Spanifli wax rubbed w-ith it be- 
comes cleCtric 

}^ariEiy 1, Scaly talc* 

T akiie Q f K irwa n , 

This variety occurs under the form of fmall fcaks. 


A L O G Y. Clafs I. 

fcarcely cohering. Luflre 3 to 4, Very light- Ad- Simple 
litres to the fingers. When rubbed upon tfie Ik in, it ^ 

gives it a glofs. Colour white, with a {hade of red or ^ 
green ; Annctimcs leek green, 

yarhiy 2, Common talc* 

V EnHian iaic^ 

This variety often occurs in oblong iiodnlcs. Luflre, 
nearly metallic, 4, Tranfparency a to 3 \ when very 
thin 4, Harduefs 4 to 5, Colour w hite, w ith a fhadc 
of green or red j or npple green, verging tow^ards filver 
whitCp By tranfmitted light g^reem 

f Variety 3. Shilbofe talc. 

Its ftrufture is flaty, Frafturc hackly and long fplin- 
tery, Fa Sly crumbles wdven rubbed in the fratture. 

External luftre 2 to 3 ; internal, r : but fometimes, in 
certain pofitions, 3, Colour grey, with a ihade of white, 
green or blue. Becomes wdiite and fcaly when expofed 
to the air. 

A fpecimen of common tafci aualyfed by Mr Chenor- 
vixj contained 48.0 illica, 

37.0 alumina, 

6.0 oxide of iron, 
r,5 magnefia, 

1,5 lime, 

5.0 w'aler, 


99.0 

SPECIES 8, Bafaltine f , 

Ba/filiic hornbkndc of Werner — ABlmts of Hauy— Z/ 7 - 
lerdu of Lametherie — Bhorl prijmal'tqifc hexagons 
of SaufFure, 

This ftone is found commonly in bafaltic rocks; hence 
Its name, w'hich V¥e have borrowecl from Mr Kirwan, 
It k cry llallized, either in rhomboidal pi'ifms, or fix or 
eight Tided prifms, terminated by tiireedidcd p)ramid^;. 
Its texture is foliated* Its frafture uneven, I^uflre 3. 
Tranfparency, when in very tliin plates; t, llarclnds 
from 9 to 10* 3 p. gr, 3 333- Colour Idaek, dark 

green, or ytllowifh green, btreak white. Tranfmits a 
rcddifii yeilow light. Before the blow-pipe, it melts 
into a greyidi coloured enamel, with a tint of yellow 
A fpccinreji, feemingly of this Itone, aualyfed iiy Berg- 
man, conutned 58 filica, 

2 j alumina, 

9 iron, 

4 lime, 

I magnefia, 


§ de 
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SPECIES 9- Hornblende 2^7. 

AnphMe Hauj (v.), 

This ftone enters into the compofuion of various 
mountains. Us texture is very confpicuoiifly foliated, f Kir^, h 
Frafture conchoidah Fragments often ThomboidaL^i 3 ‘ 
I.uftre 2. Opaque. Hardnefs 5 to 9. Tough* 6p* 
gr. 2*922 to 3 41* Colour black, blackifli green, olive 

green, 


(b) Ni/I. GcticralJc Foyoges, T. XVllL 272, quoted by Hauy de Mtn. XXVIIL 299* 

(c) Black mica is often nearly opaque, 

(o) Nauy, iMd, p* 295. Bergman, however, found pure mica infLifible per fa and this has been the cafe vi'Ith 
all the fpecimens of Mufeovy glafs which we Iiuve tried* 

(eJ We fufpeft> that under this name Mr Hauy comprehends^er/ alfo* 
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MINER 

green* or leek greeoi Streak gi^eeRifh, It neither be- 
comes ekftnc by friction nor heat*. Before the blow- 
pipe it melts into a black glafs. A fpecimen of black 
hornblende, analyfed by Mr Hermann, was compofedof 
57 Glica, 

Zj alumina, 

25 iron, 

5 bme, 

5 magneGa, 

97 1 

SPECIES 10. Rcfpkndcnt Hornblende. 

There are two minerals ^diich Werner conliderg as 
. varieties of hornblende, and Mr. Kirvvan as conftitut ing 
a difliinSt fpeeies Tficfe till lature analyfes decide the 
point, we fiiall place here under the name of refplendcnt 
hornblende, the name given them by Mr Kirwan | and 
we ill all deferihe them feparatcly. 

Variety r* Labradore hornblende. 

Text lire, curved foliated. Tuitre, in fome pofi- 
tions, o i in others metallic, and from 3 to 4 . Opaque. 
Hardnefs 8 to p. Sp, gr. from 5 . 3 J to 3 . 434 . Co- 
lour, in moft: poG.tions, greyifh black ; in others, it re- 
ft e£l a a ftrong iron grey, fome times mixed with copper 
red* 

Variety 2* Shlller fpar 

Texture foliated. Lnftre metallic, 4 . Tranfparen- 
cy, in thin pieces, I. Hardnefs 8 to 9 , Sp. gr. 2 . 881 . 
Colour green, often with a ftiade of yellow ; alfo golden 
yellow. In fome pofttions it reflects white, grey, or 
yellow. At i 4 f®Wedgewwd, hardened into a porce- 
lain mafsi A fpedmen, analyfed by Gmclin, w as com- 
pofed of 45.7 fillca, 

17 9 alumina, 

23.7 iron, 

1 1 .2 magnefia* 


A I O G Y. 


Clafs I. 


Simple 

dtoitc^ 


! § Btrgbau-* 

^ kuftdi^\Band* 

) V* 

: 5 j^- 
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H 
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It has been found iu the HartK, ituck m a ferpen- 
tine vock, 

SPECIES 11, Obfidian 
Iceland agate. 

This ftone is found either in detached maffes, or form- 
ing a part of the rocks which compofc many mountains. 
It is ufually in veiled with a grey or opaque cruft. Its 
fraclure is co tchoidal. Its internal luftre 5. Tranf- 
parency r. Hardnefs lo, Sp. gr. 2,348* Colour 
black er greyifh black; when in very thin pieces, green. 
It melts into an opaque grey mafs. According to Berg- 
man, it is compofed of 69 filka, 

22 alumina* 

9 iron* 

loof 

SPECIES 12- Petrilitc J. 

Cubic fdfpar* 

This ftone is found in the mafs of mountains. It is 
amorphous. Texture foliated. Fradlnre fplintery- Frag- 
ments cubic, or inclining to that form ; their faces un- 
polifhed, Luftre 2, Tranfparency partly 2, partly I. 
Hardnefs 9. Sp- gr. 5.081* Colour reddifti brown- 
Does not melt at 160^ Wedge wood. 

Species 13. Felfitc J. 

CompaB feljpar^ 

This ftone alfo forma a part of many mountains, and 

SuFPL, VoL* n. Pan Ip 


is amorphoua. Texture fomewhat foliated. Fra^nre ' 

uneven, approaching to the fplintery. Luftre I* Tranf- 

parency fcarcc i, Hardnefs 9. Colour azure blue, ~ ^ 
and fometimes brown and green Streak white. Be- 
fore the blow -pipe, whitens and becomes rifty ; but is 
infufibJc per /e. 

Genus VTI. sap. 58 

sPECit-sl. Felfpai*. 

This ftone forms the principal part of many of the 
higheft mountains. It is commonly cryftallized. 
primitive form, according to De Liflc, is a reft^ngular 
piifm, wbofe bales are rhombs, wdth angles of and PAjg/Tpaf- 
1 Sometimes the edges of the prifm are wanting, Gni. 
and faces in their place ; and fometimes this is the cafe Fig. 13. 
alfo with the acute angles of the rliomb. For a de-and 14. 
feription and figure of thefe, and other varieties, we re- 
fer the reader to RomS de Lijl£%<^ Mr Hauy J, and Mr \ CrypaiU 
Pint ii. 4O1- 

Its texture is foliated. Its crofs fradlure uneven. 
Fragments rhomboidal, and commonly fmooth and 
liftied on four fides. Luftre of the poliflied faces often # Sur de 
5. Tranfparency from 3 to x* Hardneis 9 to 10. Sp. ts;o^veitf 
gr. from 2.437 to 2.7. Gives a peculiar odour when 
rubbed. It is made elcclnc with great diftreuky by^**'^* ' 

frlflion. Fufible per fe into a more or lefs tranTpareut 
glafs. When cryftallized, it decrepitates before the 
blow-pipe. 

Variety r* Pure Felfpar, 

Maon Jlmie — Adulariu. 

This IS the pureft fdfpar hitherto found. It occurs 
in Ceylon and Switzerland ; and was ftrft mentioned by 
Mr Sage. Luftre nearly 3. Tranfparency z to 3. 

Hardnefs lo* Sp. gr, 2-559. Colour white ; fome- 
times with a ftiade of yellow, green, or red* Its furface 
is fometimes iridefeent- 

Varkiy 2. Common Felfpar. 

Luftre of the crofs fracture o ; of the fraflure, in the 
diredion of the laminsc, from 3 to 1* Tranfparency 1 
to 1* Colour moft commonly flefh red ; but often bluifti 
grey, ycllowiftv white, milk w^hite, brownifti yellow ; and 
fometimes blue, olive green, and even black* 

Viiriety 3. Labradore fdfpar. 

This variety was difeovered on tlie coaft of Labra- 
dore by Mr Wolfe; and ft nee that time k has been 
found ill Europe. Luftre 2 to 3* Tranfparency from 
1 to 3, Sp. gr. from 2.67 to 2.^925, Colour grey. 

In certain pofttions, fpots of it reflect a blue, purple^ 
red* or green colour. 

Varkiy 4- Continuous felfpar- 

This variety moft probably belongs to a different fpe- 
ciea ; but as it has not hitherto been analyfed, we did 
not think ourfdves at liberty to alter its place. 

It is found in large mafTes. Texture earthy. Frac- 
ture uneven, fometimes fplintery. Luftre o. Tranf- 
parency I- Hardnefs lo* Sp. gr, 2*609. Colour 
reddifh grey, reddifti yellow, ftefti red. 

A fpedmen of green felfpar from Siberia* analyfed 
by Vauqudin* contained 

62.83 filiea* 

3:7.02 alumina* 

1 6-00 potafs, 

3.00 lime, 

1. 00 oxide of iron. 
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SPECIES 2* Lepidolite (f), 

L Ualile, 

TIms (tone appears to have been firA: obfervetl by tlie 
Abbe 1‘oda, and to have been fidt defer ibed by De 
Born *, Hitlierto it has only been found in Moravia 
in Germany j and Sndennania in Sweden '(■* There it 
is mixed with granite in large amorphous maffes* It 13 
compofed of thin ]jlntCF, eafily feparated, and not unlike 
thofe of mica J Luftre, pearly 3, Tranfpareucy be- 
tween r and 2* Hardnefs 4 to j* Not eaiily pnlve- 
rifed §. Sp* gr, from 2.S16 ^ lo 2.^549 Colour 
of the mafs, violet blue; of the thin plalesj dlvery wliite. 
Povi'der white, v/ith a tint of red j: Before the blow* 

pipe. It froths, and melts eafily into a white femttranfpa- 
rent enamel, full of bubbles* X)iffolves iu borax with 
effervefeence, and communicatee no colour to it f, Ef* 
fervefees flightly with loda, and melts into a mafs fpotted 
with red. With microcofmic fait, it gives a pearl co- 
loured globule 

This ftone w'as firft called lilalitefrom its colour, that 
of the /i/y* Klaproth, who difcovered its component 
parts, gave it the name of JeptMke {g). 

It is compofed of 53 filica, 

20 alumina, 
potafs, 

5 fluat of lime, 

3 oxide of manganefe, 

( oxide of iron. 
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it is compofed, as Klaproth has fhewn, of 
54 filica, 

23 alumina, 

32 potafs. 

99 {0 


SPECIES 3. Lcucite;}; 

Vefuvian of Kir wan— i/e Garntt of Veruvius, 
7'his Hone is ufually found iu volcanic produdtious, 
and is very abundant in the neighbourhood of Vefnvins. 
It is always cryftalli^ed* The primitive form of its cry- 
flals is either a cube or a rhomboidal dodecahedron, and 
its integrant molecules are tetrahedrons ; but the varie- 
ties hitherto obferved are all polyhedrons: The mod 
common has a fpheroidal figure, and is bounded by 24 
equal and fimilar trape/fiods § ; fometimes the faces are 
12, 18, 36, 54, and triangular, pentagonal, See. For 
a defeription and figure of feveral of thefe, we refer the 
reader to Mr Hauy^. The cry dak vary from the fize 
xxviL iSj* c>f a pin 'head to that of an inch* 

The texture of the leucite is foliated* Its fra^ure 
fomewhat conchoIdaL Lullre 3 ; when in a flate of 
deco mpo fit ion o* Tranfparency 3 to 3 ; when decom- 
pofing o. Hardnefs 8 to lo ; when decompofing 5 to 6. 
4 Fd nT 2.4648* Colour white, or greyifh w^hite (h)* Its 

"'powder caufes fyrup of violets to affuine a green colourf , 


LOGY. Claft r,. 

It was by amtlyfing this Hone that Klaproth dlfco* Simple 
vered the prefence of potafs in the mineral kingdom;. 
which is not the leaH important of the numerous difeo- '' ^ 
vcrics of that accurate and liluHvious cliemiH* 

Teucir.e is found fometimes in rocks which have ne- 
ver been expofeJ to volcanic lire ; and Mr. Dolomieu 
■has rendered it probable, from the fubHanccs in which 
it is found, that the JeuMtje of volcanoes has not been 
formed by volcanic fire, that it cxiHed previoufly 
in the rocks upon whjiqh the volcanoes have aded, and 
tliat it was thrown out unaltered in fragments of thefe 
rooks J* t iff 

Genus Vm, sag, 

SPECIE^ [. Emerald (k), 3£XKiK.^iyy, 

This Hone has hitherto been only found cryHalHzed* G.VULiao 
T he primitive form of its cryHala is a regular lix-lided Jimerald. 
-prirm ; and the form of its integrant molecules is a tri- 
angular prifiTi, ’whofe Tides are fquaies, and bafes equila^ 
teral triangles f* The moH common variety of its cry*§ 

Hals is the regular fix-fided prifm, fometimes with 
edges of the pnTm or of the bafes, or the folid angles, 
nr both wanting^, and fmall faces in their placc’f. The *Fig, iff, 
iides of the prifm are generally channelled, j- Rsmi ie 

Its texture is foliated* Its fradure conchoidaL LuHre j 
ufually from 3 to 4. Tranfparency from 2 to 4. Caufes 
a double refradiou* Hardnefs t2. Sp* gr, 2,65 to 
2.y7j. Colour green. Becomes eledric by fridion, 
but not by heat* Its powder does not pbofphorefce 
when thrown on a hot iron At 150^ Wedge wood ^ 
it melts into an opaque coloured mals* According 
Dolomieu, it is fufible /er fe by the blow pipe 19, 

This mineral was formerly fubdivided into two diHind * Hid. 
fpecies, the emerald^ and beryl or aqua marlnti. Hauy 
demon ftrated, that the emerald and beryl correfponded 
exadly in their Hrudure and properties, and Vauquelin 
found that they were compofed of the fame ingredients; 
henceforth, therefore, they muH be eonfidered as va- 
rieties of the fame fpecies* 

The variety formerly called emerald varies in colour 
from the pale to the perfed green. When heated' to 
1 20” Wedgewood, it becomes hiuey but recovers its co- 
lour when cold, A fpecimcn, analyfed by VauqueliUj^ 
was compofed of 

64*60 filica, 

14.00 alumina, 

13.00 gludna, 

3. 50 oxide of chromum, 

3.56 lime, 

2*00 moiflure or other volatile ingredient. 

99^^^ i" f Anti, iff- 

The heryi h of a greyifii green colour, and fometimes 
blue, yellow, and even white r fometimes different 
lours appear iu the fame Hone :{; It is fomid in Ceylon, , 
different parts of India, Brazil, and erpeciaUy in Siberia^^/^^ ^ 
and Tanary, where its cryHals are fometimes a foot 

longJ*5/j&w6 


(f) Kirw* I. 208. — Karjlen. Beoh. der Berlin^ 5 Band. yj. — Klaproth Beiirage.^ I* 279* and II, 191.* 

(g) That h^fcah Jlone., or ftone compofed of fcales ; From the fcak of a fjh^ and atSaf a Jione* 

(h) Hence the name leucite, from ^hiu, 

(1) See four* de Min. N’ XXVII. 164. and zoi. and Klaproth* s Behrd^e^ IT, 39* 

(k) Kir. I. 247. and 248, — Dokmieu^ Maga%in Encychpisdique^ II* jy- and 1 451; and Jour de 
XV III, Klaproth BeUrage^ 11^ 
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-Barths and bngr, A fpecimen of beryl, analyfed by Vaiiquclm, 
contained Olica, 

al'amina, 
i6 glucinaj 
1,5 oxide of iron, 

^ 99*5 * 

It was by analyfmg this (lone that Vau quell n difco* 
vered the earth which he called gluclna* 

0 1 X 5 A B E N U S 1 ■ £ A B j 

btaurolitc. SPECIES I. Staurolitc f ^ 

f JtiVw. i, JindreoiUe of Lametherie and Hauy — Hyacmthe hlanche 
aSi* crutiforme^ var^ 9. of Rome de Li fie* 

This Hone has been found at Andrtatberg in the 
Hartz, It is cryflallized, and the form of its cryftall 
has induced mineralogifts to give it the name of crofi- 
J Fig, 17, Jione^ Its cryftals J are two four*fided flattened prifms, 
terminated by four lided pyramids^ interfe£ting each 
other at right angles : the plane of mterfe£lioti pa fling 
longitudinally through the prifms (l). 

Its texture is foliated. Its luftre waxy, 2, Tranf- 
parency from i to 3. Hardnefs p* Brittle, Sp. gr, 
3*355 2.361* Colour milk w^hite. When heated 

flowly* it lofes o, 15 or o* 1 6 parts of its weight, and fails 
into powder. It effervefces with borax and microcof- 
mic fait, and is reduced to a green ifh opaque mafs. With 
foda it melts into a frothy white enamel. When its 
povvdcr is thrown on a hot coal, it emits a greeuilh 

1 Htfwy, yellow light 

Jifur.de A fpecimcn anal y fed by Weftrutn was compofed of 
Min, N® filica, 

3G alnrniua, 

20 barytes, 

16 water* 


xivhi* ^3c, 


S^imple 
S' ones. 


is to its breadth as to I, and to its thicknefs as 
to i The only variety hitherto obferved is an eight- 
fided prifm, terminated by fix- fid ed furhmitsf. Two of* ^3^ 
the faces of the prifm are hexagons, two are replan gles, j- Fig* 
and four trapeziums ; two faces of the fummils are rec- 
tangles, and the other four trapeziums. Sometimes two 
of tl :ie edges of the prifm are wanting, and fmall faces 
in their place I* _ f Kwvy, 

Its texture is foliated* Laminse parallel to the faces J®*"'* 
of the prifm, Liiftre 3 to 4, Tranfparency 3 to 
Caufes Angle refradHon. Hardtiefs f z, Sp. gr. from 
3*698 5 to 3*7961 ** Colour yeilowifli green, furface ^ Werner, 
fparkling. It is infufibJe by the blow-pipe per and* 

^with foda, 

A fpecimen of chryfoberyl, analyfed by Klaproth, 
was compofed of 71,5 alumina, 

18.0 filiea, 

6.0 lime, 

* I, j oxide of iron. 


97.0 1 


p Beftfdget 


64 
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Klaproth found the fame ingredients, and neaily in 
♦ Belirdge^ the fame proportions 

ii. ^ variety of ilaurolile has been found only once, 

which has the following peculiarities. 

Its luftre is pearly, 2, Sp. gr. 2*361. Colour 
browniih grey. With foda it melts into a purplifh and 
yellowifh frothy enamel. It is compofed, according to 
Weft rum, of 47*5 fdica, 

12.0 alumina, 

20.0 barytes, 

16.0 water, 

4.5 oxides of iron and manga nefe* 

6^ JOO.O 

Ch^fobc-* GbHOS X. T. ASL* 

ryl7 SPECIES I* Chryfoberylf, 

f Kir^, j, Orteniai ehryfoUte of jewellers — Cymaphans of Hauy. 

Hitherto this Hone has been found only in Brazil, 
the ill and of Ceylon, and as fome affirm near Nortfehink, 
in Siberia, Werner firft made it a dillindl fpecies, and 
gave it the name which we have adopted* It is ufually 
found in round mafles about the fize of a pea, but it is 
fometimes alfo cryftallized. The primitive form of its 
cryftals is a four-fided rectangular prifm, whofe height 


Genus X. 2- sal* 

«, SPECIES 2. Hyalite"** .. 

This ft one is frequently found in trap. It occurs « i* 
in grains, filaments, and rhomboidal maftes* Texture f 0-19 5, 
liated. Fradtu re uneven, inclining to conchoi dal. Luftre 
glalTy (m), 2 to 3. Tranfparency 2 to 3 ; fometimes, tho^ 
feldom, it is opaque, Hardnefs 9. Sp.gr, 2*1 1 f , f ATrV'iyflff. 
Colour pure white, Infufible at 150^ Wedgewood ; 
but it yields to foda f. According to Mr Link, it ist hi* 
compofed of 57 filica, 

18 alumina, 
rj lime* 

_ ^ %€reirsAn^ 

90 and a very little iron f 

2 Bund, 13 « 

Specks'^, zEdelite** ^ 

This ftone has hitherto been found only in Sweden jEddite* 
at Mofleberg and A^delfors* From this laft place Mr • Khm^ u 
Kirwan, who firft made it a dlftindi fpedes, has given 
it the name which we liave adopted. It was firft men. 
tioned by Bergman f * Its form is tuberofe and knotty, f vi 
Texture llriated j fometimes refembles quartz, Luftre 
from O to I. Sp. gr, 2,515 after it has abforbed wa- 
ter Colour light grey, often tinged red ; alfo 7'el-f See Kir~ 
lov/ilh brown, yellow ifh green, and green* Before Mm* 

blow-pipe it intumefees and forms a frothy mafs. Acids** ' 
convert it Into a jelly J* A fpecimen from Moffeberg, f 
analyfed by Bergman, contained 
69 lilica, 

20 alumina, 

8 lime, 

3 water. 


100* ^Opv/e,vU 

A fpecimen from iEdelfors yielded to the fame 
mift 62 filica, 

18 alumina, 

J 7 lime, 

4 water, 

100 t * f hhid. 

I) d 2 Genus 


(l) Sec Gi/ioiy your* de P^yf* 17931 p- i and 2, 

(m) Hence probably the name hyalite^ which was impofed by Wemer from and a Jiom* 
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SAWL* 

SPECIES 4- Zeolite (n). 

This ftoTie was fir ft defcrihed by Cronftcdt in the 
Sti^ckholm Tianfa^Hons for jyyb* It is found iome- 
titnes amorphous and fometimes cryftalHzed. The pri- 
mitive form of its cryftals is a i e«S:angulur pnfm, whofe 
bafes are fqiiarcs. The moft common variety is a long 
foiir-fided prifnij terminated by low four-iidcd pyra- 
mids*. 

its texture is ftriated or fibrous. Its luftre is filky, 
from 3 to i, Traurparcucy from 2 to 4 ; fometimes 1* 
Hardnd's 6 to 8 ; fomt times only 4. Abforbs water* 
Sp. gr, 2*07 to 2-3* Colour whites often with a lliade 
of red or yellow j fometimes brick red, green, blue* 
+ Hf 7 J(y,jW ^heii heated, it becomes electric like the tounnaiine f* 
Before the blow-pipe it froths (oj, emits a phofphO' 
refeent light, and melts into a white femiiranfparent 
enamel, too foft to cut glafs, and fohible in acids^ Ijn 
acids it difrolves fiowly and partially without, efferve- 
fcence ; and at laft, unlefs the quantity ofUitJuid betoov 
greatj it is converted into a jelly* 

A ipecimen of zeolite (p), analyfed by Vauiqu)?|m', 
contained 53*^0 iVlica, y ; 

27.00 ahmiiiia, ' 

9*46 lime, 

10. CO water. 


Claffi I. 

According to the analyfis of VauqueliH, It h conipo- SimpJe 
fed of 52.0 filica, Stones. 

J7.5 alumina, 

9.0 lime, 
iS*5 water. 


^7*0 

SPECIES 6 . AnalcimCi 


N® xiviii* 
476. 


^ Wd. 
xljv, J76, 

^7 

Sdlbite. 


^ Hauy^ 
your, dff 


Mini. 

Xiv. 86. 


99.46 

SPECIES 5* Stilbite* 

This ftone was fir ft formed into a diftin£l fpecies by 
Mr Hany. Formerly it was con fide red as a variety of 
zeolite* 

The primitive form of its cryftals is a re angular 
prifin, whofe bafes are redanglee* It crylhllizes fome- 

times in dodecahedrons, conlifting of a four fided pnTm , . * ^ . , . q ' ' e>“" 

with hexagonal faces, terminated by four-fided fummits, ydlowifh black 

whofe faces arc oblique parallelograms; fometimes in With acids it eifervefees a huk, and if previ- 

fix-fided prifms, two of whofe folid angles are wanting, ^ ^ , 

and a fmall triangular face in their place *. y publiihed an aiialyfis of lazulUe in the Ber- 

Its texture is foliated. The lammEc are eafily fepa- 


* 164. 

68 

This ftone, which' was difeovered by Mr Dolomiett, 
k found cryftallized in the cavities of lava. It w^as firft 
made a diftindt fpecies by Mr Hauy. MmeralogilU 
had formerly confounded it with zeolite. 

The primitive form of its cryftala is a cube. It la 
fometimes found cryftallized in cubes, whofe folid angles 
are wanting, and three fmall triangular faces in place of 
each ; fometimes in polyhedrons with 24 faces* It is 
ufually fomewhat tranfparent. Hardnefs about 8 ; 
feratebes glafs flight ly* 8p* gr, above 2 When rubbed, 
it acquires only a fmall degree of dedlricity, and with 
difficulty (x). Before tbe blow-pipe it melts without f 

frothing, into a white feaiitranfparcnt glafs +. 

^ ' ■ Min. N'^xiv. 

GfiriusX. 4. SLA. S6. and 

SPECIES 7- l.azulite xxvuL^yS, 

This ftone, which is found chiefly in the northern g.X.4?sla. 
parts of Alia, has been bug known to minerabgifts by Lazu'lite* , 
the name of lapis ia^tilL This term has been contra<5t^ t Kh^v.L 
ed into la^tiliie by Mr Hauy ; an alteration which 
certainly proper, and w'hich therefore we have adopted. 

Lazulite is always amorphous* Its texture is earthy. 

Its fradure uneven* Luftre o* Opaque, or nearly fo. 

Hardnefs 8 to 9. Sp. gK 2.76 to 2.945 *. Colonr * Brifm, 
blue(s); often fpotted white from fpecks of quartz, 
and yellow' from particles of pyrites* 

It retains its colour at 100^ Wedgewood; in a higher 
at it -a 


a;6. 


rated from each other ; and are fomewhat flexible* 
Luftre pearly, 2 or 5 {a_}. Hardnefs inferior to that 
of zeolite, which feratehes ftilbite. Brittle* Sp* gr. 
z.joof * Colour pearl white. Powder bright white, 
fometimes With a ffiade of red. Thispow'der, when ex- 
pofed to the air, cakes and adheres as if it had abforb- 
ed water. It caufes fyrup of violets to afliime a green 
colour. When ftilbite is heated in a porcelain crucible, 
it fwells up and a flumes the colour and fcmitranfparen- 
cy of baked porcelain. By this procefs rt lofes 0.185 
of its weight* Before the bbw-pipe it froths like bo- 
rax, and then melts into an opaque viffiitc- coloured en- 
i V 7tf7i/#6'ffl,amel J:. 

Uid. ^ 

sxxii. i6t. 


contain 


Memoirs for 1758* His analyfis lias firtce been 
confirmed by Klaproth, who found a fpecimen of it to 
46*0 filica, 

14.5 alumina, 

28*0 carbonat of lime, 

6*5 fulpbat of lime, 

3.0 oxide of iron, 

3*0 water. 


100.0 f 

Genius XT. sali* 
SPECIES I* Garnet (t). 


i. 196. 


70 

G.XI. 5 AI.I, 


This ftone is found abundantly in many mountains, 
It is ufually cryftaliized. The primitive form of its 
cryftals 


Cn) Khw. I. ajS, — Guettardf IV. 637 — Bucquet, Mem. Sav. Etrang, IX. 376. — Pelletier, Jour, de Phyf. 

XX. 420, 

( o ) Hence the name zra/iVe, given to this mineral by Cronftedt ; from ^ to ferment^ a Jlsne. 

(p) Dr Black was accullomed to mention, in the courfe of his ledures, that Dr Hutton had difeovered 
in zeolite. This difeovery has not hitherto been verified by any other chemical minerabgift* 

(cl) Hence the name given to this mineral by Hauy,^r/*f'/Ve, from io Jhinte. 

(x) Hence the name auahime given it by Hauy, fiom ^jseak, 

fs) Hence ihe name an Arabian ^vord asEul^ which fignifies 

(t) Klr^. I- 25:^* — Gerhard^ ptjqdtfiih ph;^^co<hjmka GrmutQruniy &c* — Pafumai^ Jour, de Phyf. Ill, 442, 
^Wkgkhj Ann, is Chlm. L 231, ./ n 


* 
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Orderl. MINER 

Earths and crydals is a dodecahedron whofe fides are idiombsj with 
Jitoiica. anj^ks of 78^ 31 44^^ and 120^ 28^ 16^'. The mclnia- 
'' tion of tbe rhombs to each other is 120^* This dode- 

cahedron may be confidered as a fonr-lided pnTm, ter- 
* Sf minated by four Tided pyramids ** It is divlfibje into 
11 3^1. and parallelopipeds, whofe fklea are rhombs; and each 
^hefe may be divided into four tetrahedrons, whofe 
de Chht^ tides are iTofceles triangles, equal and fimilar to either 
xvij. 30J. Into w'hich the rhomboidal faces of the 

dodecahedron are divided by their thorter diagonal* Tlie 
4 integrant molecules of garnet are fjmilar tetrahedrons^. 

Sometimes the edges of the dodecahedrons are wanting, 
and fmall faces in their place ; and fometimes garnet is 
cryilallr/ied in polyliedrons, having 24 trapezoidal faces. 
For a defcription and hgnre of thde, and other vane* 
I Ufi. ties of garnet, we refer to RomS Ltfle and 

The te^iture of garnet, as Bergman hrd (hewed, is 
% O^uJc.Yu foliated Us fradii re commonly conchoidaL Inter- 
s’ nal iLitlre from 4 to 2. Tranfparency from 2 to 4 ; 

fometimes only 1 or cx Canfes hngle refraction |h 
flardnefs from 10 to 14. Sp, gr* 3.^5 to 4.1 8S, Co- 
lour nfiially red, 01 ten attracted by the magnet* Fn- 
fible per fo by the bluw-pipe* 

Variety I* Oriental garnet (u)* 

Internal luflre 3 to 4* Tranfparency 4, Hardnefs 
13 to 14* Sp* gr, 4 to 4*188, Cclour deep red, in- 
clining to violet (x)* 

Variety 3* Common garnet* 

Fradture uneven, inclining to the coticboidah In- 
ternal ludre 2 to 5. Tranfparency from 3 to c. Hard* 
nefs 10 to 11; fometimes only 9* Sp* gr, 3*75 to 4* 
Colour commonly deep red, inclining to violet ; fome- 
times verging towards black or olive ; fometimes kek 
green, brown, yellow* 

Variety 3, Amorphous garnet. 

Strudure flaty. Luftre 2* Tranfparency 2 to j. 
Hardnefs 1 1 to i 3 . Sp. gr, 3^89. Colour browriifi 
or blackifh red. Found in Sweden, Switzerland, and 
the Fail Indies, 

A fpecimen of oriental garnet, analyfed by Klaproth, 
contained 35 '7 5 fdica, 

27*25 alumina, 

56.00 oxide of iron, 

0.25 oxide of mangauefe. 

^9 25* 

A fpedmen of red garnet, analyfed by Vauquelin, 
contained filica, 

20.0 alumina, 

17.0 oxide of iron, 

7.7 lime* 

A fpeeimen of black garnet yielded to the fame che- 
miit 43 filica, 

s 6 alumina, 

20 lime, 

16 oxide of iron, 

4 mo i (lure* 


\ ii. 26. 


I f dc 
I Min. 

I xliv* 573. 


A L 0 G Y, ^13 

Mr Klaproth found a fpeeimen of Bohemian garnet, Simpk 
compofed of 40.00 filica, Stones. 

2B.50 alumina, 

16.50 oxide of iron, 

10.00 magnefia, 

5,50 lime, 

.25 oxide of mangauefe. 


iip2r. 

It 

Thmiicr* 
Itone. 


17 W.J 73 . 




98.75 * 

SPECIES 2. Tbmnerftone 
TanoUte of Lamatherie — jfxinhe of Many* 

This fieme w^as firfl: defenbed by Mr LSchreber, i, 

found it near Balaie d^Auris in Dauphine, and gave it 173.' — Pel^ 
the name of JI:>or! molS\. It was afterwards found near^'fhjr,yi?KMp 
Thum in Saxony, in confequence of which 
called it ihumerJlQHe, ^ Xijif, 

It is fometimes amorphous; but more commonly iL 353. 
cryfiallized* The prinutive form of its cryftals is a 
redangular prifm, whofe hafes are parallelograms with 
angles of loi^ 52^ and 78° 28' S- The molt ufual 
rlety is a fiat rhomboidal paralltlopipcd, with two of 
its oppoliie edges wanting, and a fmall face in place ofxxviiLa64. 
each |j. The faces of the paralldopipcd are generally || Fig. 
ftreaked longiuidiually *[. 4 

Hie texture of thumevftone is foliated. Its fradnre^^^ ’ 
concholdal. Lullre 2. Tranfparency, when cry Hal fi* 
zed, 3 to 4 ; when amorphous, 2 to i , Caufes fimple 
refradion*. Hardnefs 10 to 9, Sp. gr. 5.2956* Co~ * Haityjl&Id^ 
lour dove brown ; fometimes inclining to red, green, 
grey, violet, or black. Before the blow-pipe it froths 
like zeolite, and melts into a hard black enamel. With 
borax it exhibits the fame phenomena, or even when the 
Hone is fimpJy heated at the end of a pincerf* f 't^a^quelln^ 

A fpeeimen of thumerftone, analyfed by Klaproth, 7 ^"' 
contained 52*7 filica, f 

25.6 all! mm a, 

9*4 lime, 

9.6 oxide of iron with a trace of 

— manganefe* 

97-3 1 J J 5 wVr%, 

A fpeeimen, analyfed by Vauquelin, contained 

44 filica, 

18 almnina, 

19 lime, 

34 oxide of iron, 

4 oxide of mangauefe. 

99 § 5 A 

SPECIES 3. PrehuIte(Y). Mia.dia, 

Though this Hone had been meiuioncd by Sage [| , pre^j^jte* 
Rome de LIfle and other mineralogUts, Werner w asij Miner, u 
the lirft who properly diHinguIfhed it from other mine- '^3®^ 
rals, and made it a dill in fpecies. The fpedmen which 1 
he examined was brought from the Cape of Good Hope^^‘ 
by Colonel Prehu ; hence the name prdmte^ by which 
he diftinguilhed it. It was found near Dunbarton by 
Mr Grotche * ; and fince that time it has been ohYtv^* Ann. 
ved in other parts of Scotland, C£ im ,t 13 

It 


fe) This feems to be the carbuncle of TheophraHus, and the carhmcuhs garamantkuc of other ancient 

writers. See Nili^c Tbeapbri^jiSy ^*^(^** p* 74* and 77* 

(x) Hence, according to many, the garnet (In Latin granatusy^ from the refemblance of the ftone in co- 
lour to the blofifoms of the pomegranate. 

(y) Kir^, I* %^df*—HaJcnfrat%^ Jmr. de Fhyf. XXXIL Bu*^Sage^ ibfd, XXXIV. 446.— Beoif,. 
der B'eriin^ 2 Band, zii. And Ann. d§ Chim. L 201. 





2 14 MINER 

Harth^ i^nd It IS both amorphous and cryftalHzed, The cryftals 
^ are in groups, and confufed : tliey feem to be four- 
fided prifms with dihedral fummiis Sometimes they 
are irregular fix Tided plates, and fometimes flat rhom- 
biiidal parallelopipeds. 

Its texture is foliated. Fra6liire uneven. Internal 
luilre pearly, fcarcely 2. Tranfparency 3 to 2. Hard- 
f /W jjgj’g ^ Brittle. Sp. gr. 2.6969 f. Colour 

apple green, or greenifh grey. Before the blow-pipe it 
froths more violently tlian zeolite, and melts into a 
brown enamel. A fpecimen of prehnite, analyfed by 
Klaproth, was compofed of 

43.83 fllica, 

30.33 alumina, 

18.33 lime, 

5.66 oxide of iron, 

1.16 air and water. 


X Ann. de 
Cbim. i. 
208. 


59.31 1 

Whereas Mr Haflenfratz found in another fpecimen 
50.0 fllica, , 

20.4 alumina, 

23.3 lime, 

4.9 iron, 

.9 water, 

•5 magnefia. 


1 00.0 J 


§ nid. ind 

Jour, de 

xx^. 81. SPECIES 4. Thallite. 

73 ’ Green Jhorl of Dauphinc of De Lifle ||. — Delphlnlte of 

Thallite. Sauflure. 

K CryfUilog, This ftone is found in the fiflures of mountains ; and 
hitherto only in Dauphind and on Chamouni in the Alps. 

It is fometimes amorphous, and fometimes cryllalli- 
zed. The primitive form of its cryftals is a redlangu. 
lar prifm, whofe bafes arc rhombs with angles of 1 14® 
^3' If-. variety is an elon- 

gated four-fided prifm (often flattened), terminated by 

xxviiL 171. four-fided incomplete pyramids * ; fometimes it occurs 

* Fig. 22. in regular fix- Tided prifms The cryllals are often 
flender. 

nndH.!uy, texture appears fibrous. Luftre inconfiderable. 

Juur.de^* Tranfparency 2 to 3, fometimes 4; fometimes nearly 
opaque. Caiifes Tingle refra6lion. Hardnefs 9 to 10. 

XXX. 415. Brittle. Sp. gr. 3.4529 to 2.46. Colour dark green (z). 

Powder white or ycllowim green, and feels dry. It 
does not become eledlric by heat. Before the blow- 
pipe, froths and melts into a black flag. With borax 
into a green bead 

Befcotils^ A fpecimen of thallite, analyfed by Mr Defcotils, 
contained 37 fllica, 

27 alumina, 

17 oxide of iron, 

14 lime, 

1.5 oxide of manganefe. 


Clafs r. 

Simple 

t>ioncs. 


S Utd. N® 

XXX. 420. 


96.5 J 


A L O G Y. 

GesDS Xli. I. AMS. 

SPECIES I . Cyanite 
^ Sappare of Sauflure. 

This ftone was firft deferibed by Mr Sauflure the fon, G.XllAMa, 
who gave it the name of fappare\. It is commonly Cyam're. 
found ill granite rocks. The primitive form of its cry. * h 
ftals is a four-fided oblique prifm, whofe Tides are inch- 
ned at an angle of 103^. The bafe forms with one fide *xv 
of the prifm an angle of 1030 ; with another an angle of 39. 

77"*. It is fometimes cryftalHzed in fix-fided prifms t Jour.de 
Its texture is foliated. Laminae long. Fragments 
long, fplintery. Luftre pearly, 2 to 3 . Tranfparency Yn^uy 
of the laminae 3 . Caufes Tingle refradion §. Hardnefs Jour.de 
6109. Brittle. Sp.gr. from 3,092 to 3.622 1|. Feels 
fomewhat greafy. Colour milk white, ‘with fhades 
fley or prufliau blue (a); fometimes bluifli grey ; fomc- J 
times partly bluifli grey, partly yellowifli or greenifti grey. 

Before the blow-pipe it becomes almoft perfedly 
white ; but does not melt. According to the analyfis 
of Sauflure, it is compofed of 

66.92 alumina, 

13.25 magnefia, 

12.81 fllica, 

5.48 iron, 

1.71 lime. 

• Jour.de 

Cyanite has alfo been analyfed by Struvius and Her. Pby/, ibid. 
mann, who agree with SaulTure as to the ingredients; 
but differ widely from him and one another as to the 
proportions. 

Hermann. 

- - 30 alumina, 

- • 39 magnefia, 

- - 23 fllica, 

• - 2 iron, 

- - 3 lime. 



9<S-5t 97t 

Genus XII. 2. msa. 
SPECIES 2. Serpentine (b). 


f CreWeAnm 
nals^ 1790. 
\Ihid. 


This ftone is found in amorphous maffes. Its frac- g. X^ll. a. 
ture is fplintery. Luftre o. Opaque. Hardnefs 6 to msa. * 
7. Sp. gr. 2.2645 2.709. Feels rather foft, almoft Scrpcminc. 

greafy. Generally emits an earthy fmell when breath- 
cd upon. Its colours are various (hades of green, yel- 
low, red, grey, brown, blue: commonly one or two co- 
lours form the ground, and one or more appear in fpots 
or veins (c). 

Before the blow-pipe it hardens and does not melt. 

A fpecimen of ferpentine, analyfed by Mr Chenivix, 
contained 34.5 magnefia, 

28.0 fllica, 

23.0 alumina, 

4.5 oxide of iron, 

0.5 lime, 

10.5 water. 

101. oj Genus § 

199 * 


( z ) Hence the name thallite given it by Lametherie, from a green leaf» 

(a) Hence the name cyanite^ impofed by Werner. 

(b) Kirw. I. \^^.--Margraf^ Mem. Berlin^ 1759, ip.i.—Bayen, Jour, de Phyf. XIII. 46 Mayer ^ CreWs 

Annals^ 1789, II. 416. 

(c) Hence the name ferpentine^ given to the ftone from a fuppofed refemblancc in colours to the (kin of 
a ferpent. 






li»rth^ and 
Stones. 
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Pfttdtjiie* 
* Kirvf^ it 
tS 5 ^ 


Order I. M 

GeKUS XIII, MEAIt 
SPECIES It Potilone ** , 

This done is found in nefts and beda^ and is always 
amorphous. Its ftru^ture is often flaty, Textuve un^ 
dulatingly foliated, JL.uftie from i to 3, Tranfpa- 
rency from l to o ; fometimes 2, Hardnefs 4 to 6, 
Briule, Sp, gr, from 2,8531 103.023. Feels grea- 
fy. Sometimes abforbs water. Colour grey with a 
fliade of greenj and fometimes of red or yellow ; fomC’* 
times leek green ; fometimes fpecked with red. 

Pot Hone is not much affedled by fire ; and has there- 
fore been made into utenliis for boiling water ; hence 
its name. 

According to Wiegleb, the potilone of Como con- 
tains 38 magnefra, 

38 filica, 

7 alumina^ 
iron, 

carfoonat of lime, 
fiyoric acid. 


I N E R A L O G Y. 215 

A fpecimen of the fame variety yielded Mr SImpk 


ner 


77 


5 

I 

1 

90 


ChWitc* 
I i, 

J47. 


your* de 
Min. 

JIIS.U, 16’j. 


lin, contained 


5 Artn, ds 
Chim* XXI, 
XO6, 


43,3 oxide of iron, 
26,0 filica, 

15,5 alumina, 

8.0 maguefia, 

2.0 muriat of potafs, 

4.0 water* 

98,8 } 


12,92 oxide of iron, 
37,50 filica, 

4,17 alumina, 
43-75 magnefia, 

1.66 lime. 


Stones, 


100,0* 

A fpecimen of the fecond variety, analyfed by the 
fame chemift, contained 

1 0. 1 5 oxide of iron, 

41.15 filica, 

6.13 alumina, 

5947 magnefia, 

1,50 lime, 

1,50 air and water. 


SPECIES 2, Chlorite f. 

This mineral enters as an ingredient into different 
mountains. It is fometimes amorphous, and fometimes 
cryftallized in oblong, four-fided, acuminated cryftals. 
Its texture is foliated* Its luftre from 0 to 2- O- 
paque, Hardnefs from 4 to 6 ; fometimes in loofe 
fcales. Colour green. 

Variety 1 , Farinaceous chlorite, 

Compofed of fcales fcarcely cohering, either heaped 
together, or in veiling other Itones, Feels greafy. Gives 
an earthy fmell when breathed on. Difficult to pulve- 
rife. Colour grafs green j fometimes greenilii brown ; 
fometimes dark green, inclinmg to black. Streak white. 
When the powder of chlorite is expofed to the blow- 
pipe it becomes brown. Before the blow^pipe, farina- 
ceous chlorite froths and melts into a dark brown glafs; 

X ^auquilitt^v/hh borax it forms a greenilh brown glafs J, 

Variety Indurated chlorite. 

This variety is cryftallized, Luftre 1 , Hardnefs 
Feel meagre. Colour dark green, almofl black* Streak 
mouataiu green. 

Variety 3, Slaty chlorite. 

Structure flaty. Fragments Hatted, Internal luftre 
1 to 2, Hardnefs 5, Colour greeniHi grey, or dark 
green inclining to black. Streak mountain green* 

A fpecimen of the firft variety, analyfed by Vauque- 


Genus XIV, S1*AM- 
SPECIES 1, Siliceous fpar (d). 


99 - 9 ^ t 

On the fuppofition that thefe analyfes are accurate/ 
the enormous difference between them is a demonftra-^'^ 
tion that chlorite is not a chemical combination, but a 
mechanical mixture, 

78 

G.XlV, 

SLAM 

This flone has been found in Traniyfvania, It 
cryftallized in 4 or 6 Tided prifms, channelled tranf- 
verfdy, and generally heaped together* Its texture is 
fibrous* Its luftre filky, 2* Its colours white, yellow, 
green, light blue. According to Bindheimj it contains 
61,1 filjca, 

IT, 7 lime, 

6*6 alumina, 

5*0. magnefia, 

1.3 oxide of irouj 

3.3 water. 


99*0 

Genus XV* samlj. 
SPECIES I, Argillite f* 
^Argillaceous Jhijlus — Common Jlale* 


* Brrg. vi, 
104* 


79 

G. XV, 

This ftone conftitntes a part of many mountains* Ar^iJfiie* 
Its ftruaure is flaty. Its texture foliated* Fracture t u* 
fplintery. Fragments often tabular, Luftre, moft com- ^34' 
monly filky, 2; fometimes O* Tranfparency from o to 
r* Hardnefs from 5 to 8, Sp* gr, from 2,67 to 2,88* 

Does not adhere to the tongue. Gives a clear found 
when ftruck. Often imbibes water* Streak white or 
grey. Colour moft commonly grey, wnth a fhade of 
blue, green, or black ; fometimes purplifh, yellowifh 
mountain green, brown, bluifh black: fometimes ftriped 
or fpotted with a darker colour than the ground. 

It is compofed, according to Kirwan, of filica, alu- 
mina, magnefia, litne^ oxide of iron. In fome varieties 
the 


SLM 


(d) Is this the tremotlu of Lowitz from the lake Baikal in Siberia i If fn, the name of the genus ought to 
M i for he found it coiitaia no alumina. According to his an alyfis, it was compofed of ° . ** 

filica, 


bc’ 


5 ^ 

20 lime, 

12 carbonat of lime> 
2 2 magnefia, 
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MINER 

th? lime ifl wanting* Several varietaea contain a confi* 
(Jerable quantity of cafbonactcSus matter. 

Genus XVI, slacmi, 
si^ECiEs i, Smaragdite* 

This {lone was called fnuiragdke by bfr Sauflure, 
from fome leremblance winch it has to the emerald* 
Its texture is foliated. The lamina: are mfieKlbie, 
Fraf^Iure even. Hardncfs 7, Colour In fome cafes 
fine green, in others it has the grey colour. and metallic 
hi fire of mica : it afTomes all the fhades of colour be- 
tween thefc two extremes 

According to the analyiis of Vauquelin, it is compo- 
fed of 50.0 fdica, 

1^,0 lime, 
j T.o alumina j 

7.5 oxide of chromum, 

G.o magEiefia, 

j.j oxide bf iron, 

1.5 oxide of copper, 

9 Mt 

Genus XVIl. sm. 

SPECIES I* Kiffekil;|;* 

Myrfen~S^af 

This mineral is dug up near Konie m Natolia, and 
is employed in forming the bowls of Turkifli tobacco 
pipes. The fale of it fupports a large monafteiy of 
devvifcs eflablifhed near the place where it is dug. It 
is found in a large fiffure fix feet wide, in grey calcare- 
ous earth, d'he workmen affert, that it grows again 
in the Bflure J, and puffs itfdf up like froth (e). This 
mineral, when frefh dug, is of the confillence of wax ; 
it feds foft and greafy \ its colour is yellow ; its fp. gr. 
J,6oo * : when thrown on the fire it Tweats, emits a 
fetid vapour, becomes bard, and peife£Uy white. 

According to the analyfis of Klaproth, it is coirpo- 
fed of jc.yo filica, 

17.25 magiiefia, 

25.00 water, 

5.00 carbonic acid, 

.50 lime. 

96.25 t 

SPECIES 2, Steatites (p). 

Though this mineral was noticed by the aiiGients, 
little attention w'as paid to it by mineralogies, till Mr 
Pott publiHied his experiments on it in the Berlin Me- 
moirs for 1 747. ^ _ 

It is ufually amorphous, but fometimes it is cry dal li- 
zed in iix-fided pnfms. Its texture is commonly earthy, 
hut fometimes foliated, Luftre from q to 2. Tranf- 
parency from o to 2. Hardnefs 4 to 7. bp. gr, from 
2,61 to 2.7944;. Feds greafy. Seldom adheres to 
the tongue. Colour ufually w'hite or grey ; often with 


A L 0 G Y. CUfs L 

3 tint of other colours 5 tha foliated eo mm only green, Sim pie 
I>oes not melt fe before the blow-pipe. Stories. 

l^iiTiety T, Semi indurated lieatites. ' 

Texture earthy. Fracture fometimes coarfc fplin- 
tery. Lullre o. Tranfparcncy o, or fcarce 1. Hard^ 
nefs 4 to 5, Abforbs water. Takes a polilh from the 
nail. Colour white, wdth a (bade of grey, yellow, or 
green ; fometimes pure white ; fometimes it contains 
dendritical figures ; and fonicumes red veins. 

Variety 2. Indurated flcatites. 

Fracture fine fplintcry, often mixed with imperfedly 
conchoidal. External lufire 2 to i, internal o. TranU 
parency 2, Often has the feel of ioap. Abforbs wa- 
ter* Colour ydlowilh or greeuifli grey ; often veined 
or fpotted w'lth deep yellow or red. 

Var 'tdy 5. Foliated or ih iated Heat it es. 

The texture of this variaty is ufually foliated ; fome- 
times ftriated- Fragments cubiform. Ludre 3. Tranf* 
pareucy 2 to i, Hardnefs 6 to 7. Colour leek green, 
palling into mountain green or fulphur yellow. Streak 
pale greenifh grey. When lieated to rednefs, it becomes 
grey ; and at 147® Wedgewood, it forms a grey porous 
porcelain mafs*. ^ 

A fpecimen of fteatites, anal) fed by Klaproth, con-hi 5 J* 
tained 59-5 hhea, 

30.5 magnefia, 

2.5 iron, 

5*5 water. 

98.0 i* ^ 4 

A fpecimen of white Ileatites, analyfed by Mr Cbc-ii, 179. 
nevix, contained 60.00 filica, 

28. 50 magricfia, 

3.00 alumina, 

2.50 lime, 

2,25 iron. 


96.25 X 


Genus XV III. MSi. 

SPECIES i. Chryfolite {g)* 

Peridot of the French— of the ancients. 


X Ann.dt 
Chint. 

xxviiL iGOi 
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MSI, 

Tlie name chryfolile was applied, writhout diTcriinina-Chryfolite. 
tiou, to a great variety of Roues, till Werner defined it 
accurately, and confined it to that Rone ^ehicU the 
French chemitts dittiiiguifli by the appellation of peri- 
dot. This Hone is the tof aie of the ancients j their 
chryfolite is now called iopati *• ' 

Chryfolite is found fometimes in unequal fragments, 3 ?.c. 8. 
and fometimes cryRalliaed f. The primitive form of itsf Fig. 23. 
cryftals is a right angled parallelopiped^, wliofe length, | 
breadth, and thickiiefs, are as 5, \/8, ds h , * 

The texture of the chryfolile is foliated. It* frac* 
ture conchoidal* Its internal luftre from 2 to 
tranfparency from 4 to 2. Caufes double refradion.xivHI. 

Hai duels »**• 


The carbonat of lime was only mecUanically interpofed between the fibres of the ftone. See Pallat, Neu. Nord. 

Lmhifkil, or rather ief-ie/li, “ clay froth/’ or » light «lay-” Lavoi/ier 

h) Airw. I. 151.— £erlitt, 1747, p. 57.— ^our. de Phyf. XXIX. 60 — Lavotjier, 

Min. ^^.-Dokmeu, Jour, de Min. N«xxix. ^^S.-La Metherk, Nouv. 

Jour, de Phyf. I. 397. 





Order I. 

Earths aiitlHardncfs 9 tO JO* Brittk*. Sp. gr, from 3*265 to 
Bto ntt. 3 . 45 , Colour green* It is iiifufible at 150 ^, but lofet: 
tranfparency, and becomes black ifh grey *, With bo- 
i, iSi* rax it melts without eilervefcence into a tranrparent gUfs 
of a light green colour* Infufible with micro cofmic 
fait f and fixed alkali j. 

F'arkly I* Common chryfolite., 

. Found in Ceylon, and South America, and in Bo- 

amid flf fan d and gravel jj . L-ulire 3 to 4 , Tranl- 
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* Kir wan. 
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parency 4 to 3. Colour yellowifh green, fometimes ver- 
ging to olive green, fonietimes to pale yellow* 

Farlety 2. Olive thryfolite — Oiimne *, 

Found commonly among traps and bafalts ; fometimes 
_ in fmall grains, fometimes in pretty large pieces ; but 
has not been obferved in cryftals, Luitre 2 to 3. 
3^^. Tranfpavency 3 to 2. Colour olive green* 

The firft variety, according to the analyfis of Kla- 
proth, is compofed of 41*5 magnefia, 

38.5 filica, 

19,0 oxide of iron. 


t, ^ 99*^ I' 

103- According to that of Vauquelin, it is compofed of 

5 r .5 magnefia, 

38.0 filica, 

9,5 oxide of iron* 


^ Ann de 
Ghim, ihidm 


99'Of 

The fee on d variety, according to the analyfis of Kla- 
proth, is compolcii of 37*58 magnelia, 

50*00 filica, 

I j*75 oxide of iron, 

,21 lime* 


99-54 ^ 


5 

L 11^ 

84 Splciks 2* Jade (h)* 

Jade* ♦ This ftone was formerly called kiph naphrtilcusy and 
was much celebrated for its medical vivtiies* It is found 
in Egypt, Cluiia, America, and in the Siberian aiid 
Hungarian mountains. It is fometimes adhering to 
rocks, and fometimes in detached round pieces 

Its furface is fmooth. Its fradlure fplintery* Ex- 
ternal luflre o, or fcarce i ; internal waxy, i* Tranf- 
parency from 2 to J, Hardnefs 10* Not brittle, Sp* 
gr^ from 2*95 to 2*9829 \ or, according to Sauffure, 
to 3 389* Feels greafy* Looks as if it had imbibed 
oil. Colour dark leek green, or verging towards blue ; 
in fume prominences inclining to green lOi or bluifli 
white. When heated it becomes more tranfparent and 
brittle, but is infufible/i?r Je, According to Hoepfner, 
it is compofed of 47 lilicn, 

38 carbonat of magnefia, 

9 iron, 

4 alumina, 

2 carbonat of liEue* 

ICO 

This, is the ftone in w-hich the inhabitants of New 
Zealand make into hatchets and other cutting iiiftru- 
men\s* 


2T7 

Genus XIX. smu. simpk 

SPECIES r* Afbeftus (i)' , Stoars, ^ 

This mineral was well known to the ancients* They 
even made a kind of cloth from one of the van'eiies, G. XlJt* 
which was famous among them for its incombuftibility* 

It is found abundantly in moft mountainous countries, 
and no where more abundantly than in Scotland. 

It is commonly amorphous. Its texture is fibrous. 

Its fragments often long fplintery. Luftre from o to 
2 ; fometims 3, and then it is metallic. Tranfparency 
from o to 2. Hardnefs from 3 to 7, Sp. gr, froni 
2*7 to 0.6806. Abforbs water. Colour ulually white 
or green* Fufible fs by the blow^-pipe* 

V ariEty i * Common afbeftus. 

Luftre 2 to I. Tranfparency 1, Hardnefg 6 to 7. 

Sp. gr. 2.577 to 2.7. Feels fomewhat greafy. Colour 
leek green \ fometimes olive or mouiitayi green j fome- 
times greenifli or yellowifh grey* Str^fkk grey. Pow- 
der grey. 

Variety 2,^ Flexible afbeftus. 

Amlantiis, 

Compofed of a bundle of threads Jflightly cohering. 

Fibres flexible. Luftre i to 2, fometimes 3. Trnni- 
parency 1 to 2, fometimes o. Hardnefs 3 to 4. Sp. 
gr. before it abforbs w'ater^ from 0.908810 2.3134; 
after abforbing water, from J.5662 to 2.3803 *. Feels* 
greafy. Colour greyifh or green lih white ; fometimes 
ydlowifh or filvcry white, olive or mountain green, pale 
ildh red, and mountain yellow* 

^ Variety 3, Elaftic afbeftus. 

Mountain cork^ 

This variety has a ftrong refemblancc to commori 
cork* Its fibres are interwoven. Luftre commonly o. 

Opaque* Hardnefs 4. Sp* gr. before abforbing wa- 
ter, from 0.6B06 to 0,9933 i ^^ter abforbing water, 
from 1*2492 to 1*3492* Feds meagre. Yields to the 
fingers like cork, and is fomewhat claltic. Colour wiiite j 
fometimes with a fiiade of red or yellow; fometimes 
yellow or brown, 

A fpecimen of the firft variety from Dalecarlia, an- 
al y fed by Bergman, contained 
63.9 filica, 

16.0 carbonat of lime, 

12.8 carbonat of magnefia, 

6.0 oxide of iron, 

1.1 alumma. 


§9.8 


* 0/^. iVi 


A fpecimen ol the fecond variety yielded to the fame 170, 
chemift 64.0 filica, 

17.2 carbonat of magnefia, 

13,9 carbonat of lime, 

2.7 alumina, 

2.2 oxide of iron, 

100*0 j f 

A fpecimen of the third variety contained, according^^^- 
to the fame analyfis, 56.2 filica, 

26*1 carbonat of magnefia, 

12*7 carbonat of lime. 


3.0 iron, 

2.0 alumina* 

1 00.0 § 


Ue Laptde Nephrilieo.— Lehman, Hov. Comm. Petropol. X. 381 Uotpfner, 

Hffl, Nat. de la Smjfe^ I* 251* " 

(i) Ktrw, I- 159, — Bergman^ IV. 160 — Pkt^ FhlL 
Ibid, HI* 367. 

SuppL. VoL, II, Part I. 
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SILM. 

Pyroxen. 
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Earth? and Twelve different fpedmens of a/beftus, analyfed by 
^ Stones. Bergman, yielded the fame ingredients, differing a little 
» ofufi. W.*" proponions *. 

SPECIES 2. Afljeftinite (k). 

Albdlinitc. This ftone is amorphous. Texture foliated or broad 
ftriated, Luftre filky, 3. Tranfparency 1 to 2. Hard- 
Hcfs 5 to 6. bp. gr. from 2.806 to 2.880. Colour 
wh^te with (hades of red, yellow, green or bin?. At 
150'*' Wedge wopd it melts into a green glafs. 

Genus XX. i. silm. 

SPECIES I. Pyroxen. 

This (lone is found abundantly in lava and other vol- 
canic produdlions (l). It is always crydallized. The 
primitive form of its cryftals is an oblique angled prifm, 
whofe bales are rhombs with angles of 92'^ 18', and 
f Hauy^ generally cryftallizes in eight-fidcd prifms, 

terminated by dihedral fnmmits Its texture is folia- 
xxviih2e9. Hardnefs 9. Colour black; fometimes green. 

4 De Lifti Powder greenifh grey Commonly attra 6 led by the 
ii. 39S* magnet *, Scarcely fufible by the blow pipe f . With 

§ borax it melts into a yellowifh glafs, which appears red 

+ l,£,Wwh.le.t>shott. , . .... 

4 Vauquglin. According to the analylis ot Viiuquelin, it is com- 
pofed of 52*00 lilica, 

14.66 oxide of iron, 

13.20 lime, 
ic.co magnefia, 

3.33 alumina, 

2.00 oxide of manganefe. 


A L O G Y. 


Clafs I. 


Simple 

St<mcs. 
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Albelloid. 

Kiritfanf 

i 166. 


95-19? 

SPECIES 2. Albcftoid *. 

'Phis (lone has obtained its name from its fimilarity 
to common afbeftus. It is amorphous. Its texture 
is foliated or ffriated. Its luffre common or glaffy, 
from 2 to 3. Tranfparency from o to i. Hardnefs 
6 to 7. Sp. gr. from 3 to 3.31. Colour olive or leek 
green ; when decompoling, brown. Before the blow- 
pipe it melts per fe into a brown globule. With bo- 
^Maequarty'^'^ forms a violet Coloured globule verging towards 
Ann.de ’hyacinth*. According to the analyfis of Mr Mac- 
CiSiw. xxh. quart, it is compofed of 46 filica, 

83. 20 oxide of iron, 

1 1 lime, 

TO oxide of manganefe, 

8 magnefia. 

^ ? 5 t . . . 

There is a variety of this fpecies which Kirwan calls 
metalliform art)eftoid. its luftre is femimetallic, 3. 
Opaque. Hardnefs 8 to 9. Sp. gr. 3.356. Colour 
i Kiriu.n'. grey, fometimes incUning to red J . 

1.167. 


Genus XX. 2, smil. 

SPECIES 3. Shorlaceous a6linolIte (m). 

This (lone cryftallizes in four or fix fided prifms, 
thicker at one end than the other ; hence it has been g. XX. 2. 
called by the Germans Jlrahlfleitiy “ arrow-ftone.’' The smil. 
cryllals fometimes adhere longitudinally. Ffadure 
hackly. External luftre glaffy, 3 to 4; internal, i to^ mo itc. 

2. Tranfparency from 2 to 3 ; fometimes 1. Hard- 
nefs from 7 to 10. Sp. gr. 3.023 to 3.45. Colour 
leek or dark green. 

This (lone is often the matrix of iron, copper, and 
tin ores. 

SPECIES 5. Lamellar a^linolite. Lanit^Iar 

This (lone refembles ' hornblende. It is amorphous. atfUnolite. 
Texture foliated. Luftre various in different places. 
Tranfparency o, or fcarce i. Sp. gr. 2.916. Colour 
dark ycllowifli orgreeni(h grey. 

SPECIES 6. Glaffy a6linolite. Glaffy adU 

This (lone is found amorphous, compofed of fibres 
adhering longitudinally, or in (lender four or fix iided 
prifms. Texture fibrous. Fragments long fplintery, 
ib (liarp that they can fcarcely be handled without in- 
jury. External luftre glaffy or filky, 3 to 4 ; internal 

0. Tranfparency 2. Exceedingly brittle. Sp. gr. 

2.95 to 2.493. Colour leek green ; fometimes verging 
towards greenifti or filver white ; fometimes ftained 
with yellowifli or brownilh red. According to Berg- 
man it is compofed of 72.0 fiHca, 

12.7 carbonat of magnefia, 

6.0 carbonat of lime, 

7.0 oxide of iron, 

2.0 alumina. 

99.7? % Op.fi. vt. 

Genus XXL sl. '^'9, 

SPECIES I. Shillofe horn done G.XXI.sl, 

The ftrufture of this (lone is flaty. Luftre from oShiftofc 
to I. Commonly opaque. Hardnefs 9 to 10. 
gr. from 2.596 to 2.641. Colour dark bluKh or black- ^ 
ilh grey. Infufible per fe. 

Variety i . Siliceous fliiftus. 

Commonly interfe6led by reddifh veins of iron (lone. 

Fradlure fplintery. Luftre o. Tranfparency from o 
to 1. 

Variety 2. Bafanite or Lydian (lone. 

Commonly interfe6led by veins of quartz. Frafture 
even ; fometimes inclining to concboidal. Luftre fcarcc 

1. Hardnefs 10. Sp. gr. 2.596. Powder black. 

Colour greyi(h black. 

This, or a (lone fimilar to it, was ufed by the an- 
cients as a touch (lone. They drew the metal to be ex- 
amined along the done, and judged of its purity by 

the 


(k) Klrnv. LTin.\. 165. Is this the tremollte of Werner? It certainly is not the tnmolite of the French 
mlneralogifts. 

(l) Hence the pyroxen given it by Hauy ; from jlre^ and a Jlranger. It means, as he himfelf 
explains it, a Jlrangerln the regions of Jire. By this he means to indicate, that pyroxen, though prefent in lava, 
is not a volcanic produ6lion. 

(m) In this and the following fpecies we have followed Mr. Kirwan’s new arrangement exadlly, without even 
venturing to give the fynonimes of other authors. The deferiptions which have been given are fo many and in- 
complete, and the minerals themfelves are dill fo imperfedly known, and have got fo many names, that no part 
of mineralogy is in a ftate of greater confufion* 
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Barths and the colour of tlve metallic flreaki On this account 
Sto nes, ^hey called it iSatr^cv They called it alfo Z-j- 

*' dianJ}oti£^ becaufe, as Theophraflus in forms us, it was 

^ WiVi found moil abuiTdantly in the inver Tmolus in Lydia 
'Thecpr^fiujy A fpccimcn of the firft variety, analyfed by Wieg- 
F pi Jwv , leb , c o 13 tai n e d 75.0 hi ica , 

10-0 lime, 

4,6 magnefia, 

3-5 iron, 
carbon* 

98*3 


9 ^ 

G. xxn. 

23 . 

Zircon, 
^ AiVwjh, 
u ^57, and 
353 ’ 

f Fig, %S- 


§ Jinny, 
yptir. ds 
Min, 
ixvi, 91 , 


JJ Fig, 16, 


f md. 


^ Ibid. 


Tills fpecles is rather 4 Tne.cbamcal mixturt; than a 
c h t in i c a 1 co m b i n at ioi t, ' y n 

G 3 CXIil„ 

s p E Cii'^ s I - ^ Z ircoh ■j’ . 

This ftone is brought from Ceylon, and found alfo 
in France, Spain, and other parts of Europe. It is 
commonly ciyilalHzed, The primitive form of its cry* 
Hals is an oclahedron j:, compofed of tw^o four-fided py- 
ramids applied bafe to bafe, whofe Hdes arc ifofedes 
triangles (n). The inclination of the Tides of the lame 
pyramid to each other is 124® i?'; tlie inclination of 
the Gdes of one pyramid to tbdfeiiof another 50^ 
The folid angle at the apejc k 73® 44^ The varieties 
of the cry Hal line forms of zircon amount to feven. In 
fome cafes there is a four-fided prifm interpofed be- 
tween the pyramids of the pilmitlve form ; fometimes 
all the angles of this prifm are wanting, and two fmall 
triangular faces in place of each j fometimes the cry- 
Hals are dodecahedrons, compofed of a flat fourTided 
prifm with hexagonal faces, terminated by fourTided 
fu mm its with rhomboidal faces || j fometimes the edges 
of tin's prifm, fometimes the edges where the prifm and 
fummit join, and fometimes both together, are wanting, 
and we find fmall faces in their place. For an accurate 
defeription and figure of thefe varieties, we refer to Mr 
Hauy 

The texture of the zircon is foliated* Internal luftre 
3* Tranfparency from 4 to 2. Gatifes a very great 
double refraction, Hardnefs from 10 to 16* 3 p. gr. 

from 4.2 to 4,165 Colour commonly reddifh or y el- 
low ifli ; fometimes it is limpid. 

Before the blow-pipe it lofes its colour, but not its 
tranfparency. With borax it melts into a tranfparent 
glais, Infufible wdth fixed alkali and microcofnnic fait. 

I. The variety formerly called /jyacinl^j is of a yd- 
lowiili red colour, mixed with brown* Its furface is 
fmooth* Its luHre 3. Its tranfparency 3 to 4. 

2 The variety former ly called Jargon of Ceylon, is 
either grey, green; fh, ydlowifh brown, reddifh brown, 
or violet. It has little external iuilre* Is fometimes 
nearly opaque. 

The firll variety, according to the analyfis of Vau- 
quelin, is compofed of 64,5 zircon ia, 

32.0 filrea, 

2,0 oxide of iron* 


I UU p* 98*5 f 
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A fpccimen analyfed by Ivlaproth contained 
70,0 zirconia, 

25*0 Clica, 

0,5 oxide of iron* 
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Stones. 


95.5 ^ ^ * Bifiirdget 

The fecond varrety, according to Klaproth, who dif-h ^3-t. 

covered the component parts of both thefe Hones, con- 
tains 60,0 zircon ia, 

31.5 filica, 

0,5 nickel and Lon. 

J OG.O ± t *• 

219, 

Order II, SALINE STONES, 

, 94 

Under this order we comprehend all the minerals Genera, 
which confifl of aa earthy bails combined with an acid* 

They naturally divide themfelves into five genera. We 
fhall deferibe them in the fokowing order* 

I* calcareous salts. 

Carbonat of lime, 

Sulphat of lime, 

Phofphat of lime, 

Fluat of lime, 

Borat of lime. 


IL BARYTIC SALTS* 

Carbonat of barytes, 
Sulphat of barytes* 

HI, STRONTITIC salts* 

Carbonat of ftrontites, 
Sulphat oEHrontites* 

IV, NfAGNESIASJ SALTS. 

Sulphat of magiiefia, 

V, aluminous salts* 

Alum, 


Genus I. calcareous salts. 

This genus comprehends all the combinations of lime 
and acids which form a part of the mineral kingdom* 


SS ^ 
G. 1 . Cab 


careoua 

falts. 


SPECIES T* Carbonat of lime, Carb^ai 

No other mineral can be compared with carbonat of of lime, 
lime in the abundance wuhh w-hich it is feat tc red over 


the earth. Many mountains conliHt>f it entirely, and 
hardly a country is to be found on the face of the globe 
where, under the names of limeHone, chalk, marble, 
fpar, it does not conHitute a greater orTmailer part of 
the mineral riches. 

It is often amorphous, often HakAltical, and often 
cryftallized. The primitive form of its cryHals is a pa- 
rallelopiped, whofe Tides are rhombs, with angles of 77° 

3<y and 102® 30^:}:. Its integrant molecules have the^ Fig. 28. ' 
fame form. The varieties of its cry Hals amount to more 
than 40 ; for a defeription and figure of which we re- 
fer to Rome de Lyie ♦ and Hauy (o), * CnfaL L 

When cryflallized, its texture is foliated ; when amor- 497* 
phous, its Hvudure is fometimes foliated, fometimes 
Hrlated, fometimes granular, and fometimes earthy. Its 
E e 2 luHre 


(n) Let ABC (fig. 27,) be one of the fides. Draw the perpendicular BD ; then AB 5, BD = 4, AD 3. 

{o) MJai d'uns Theorie, &c. p. 75.— >ur. d» Phyf. 1793, Auguft, p. 114.— <PH&. Nat. 1792, Fel>m- 
P- 148' — Chita. XVII- 249. &c,— ysttf. de Min. N"’ XXVIII. 304. 
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mi lullre varies from o to 5* Tranfparency from o to /j. 
It caiirfS double refraction \ and it la the only mliKral 
which caufes double refraCtfou thronsrh two parallel 
faces of the cryftaL Kirdnefs from ^ to 9* Sp, gr, 
from 2,315 to 2,78* Colfnir, when purr, wliite, Ef* 
fervt'fccs violently wutli mtiriatic acid, and di Ho Ives com- 
pletely, or leaves but a fmall rcfidunm. The folutiou 
is colourlefs* 

I'bis fpecies occurs in a gicat variety of forms ; and 
therefore has been fubdividtd into lunnerous vanelies^. 
AH thefe may be ^ nvenieiuly arranged under two ge- 
liiii A dlvifions- 

L Soft carbonat of lime, 
p ariiiy k /^ganc mineraL 

Momiaiti or fmaniahi intal of the Germans. 

This variety is found in the clefts of rocks, or the 
bottom of lakes. It is nearly in the Hate of ptiwfler j 
of a white caloin , fometimes with a lhade of yellow j 
and fo light tiiat it almott floats on water. 

l^a riely 2 . * Clia 1 k , 

Tiic colour of chalk is white, fometimes wdth a fliade 
of yellow. Luff re o. Opaque, HardnclV 3 to 4, 8p* 
gr. from 2.3 [5 to 2657, Texture earilty. Adheres 
llightly to the tongue. Feels dry» Stains the lingers, 
and marks. Falls to powder iq. water* it generally 
contains about of alumma, and of water; the 
reib is carbon at o! lime. 

3, Arenaceous limeflouG. 

Colour yeliowjfh white, LuHre t* Tranfparency ]. 
So brittle that fmall pieces cmaible to powder between 
the fingers* Sp. gr. 2,742. Fhofphorefces in the dark 
when fciapcd with a knife, but not when lieatcd. It 
con lifts almofl entirely of pure carbonat of lime. 

Karkty 4. Teftaceoiis tufa. 

The colour of this variety is yellow ifh or greyifli 
wdiite. It is exceedingly porous and brittle; and is ei- 
ther compofed of broken fliells, or refemblcs mortar 
containing Ihells ; or ft confifta of hflulous concretions 
varioully ramihed, and refembling mofs. 

IL Indurated carbonat of lime* 

Var'ufy i. Compad limefton^. 

The texture of this variety is compadf* It has little 
lull re ; and is mo ft commonly opaque. Hardnefs 5 to 
8. Sp. gr. 1.3^63 to 2.72^ Colour grey, with vari^ 
ous fhadcs of other colour?. It mofl commonly con- 
tains about of alumina, oxide of iron, &c* ; the rell 

IS carbonat of lime* This variety is ufually burnt as 
lime. 

Varkty 2. Granularly foliated limeftone* 

Structure fometimes flaty. Texture foliated and gra- 
nular, Luftre 2 to I. Tranfparcncy 2 to i. Hard* 
nefs7to8 Sp* gr* 2.71 to 2.8576. Colour w^hite, 
of various fhades from other coioui s. 

Variety 3, Sparry limeftone* 

Strudure fparry. Texture foliated. Fragments 
rhomboidal, Luftre 2 to 3- Tranfparcncy fronn 2 to 
4 ; fometimes 1. Hardnefs 5 to 6. Sp, gr. from 2.693 
to 2,7 18, Colour white ; often with various fhades of 
other colours. To this variety belong all the cryftals 
of carbonat of lime, 

Varkty 4* Striated, limeftone. 

Texture (Iriated or fibrous, Tuflre i to o, Tranf- 
parency 2 to i . Hardnefs 5 to 7* Sp, gr. commonly 
from 2-6 to 2,77. Col6urs various. 


ciflfs r. 

Varkty j. Swine Saline 

Texture often earthy. Fradnre often fpHutery. 

Lull re 1 to d* Trnnfparency o to 1, Hardnefs 6 to ^ 

7, Hp. gr. 2,701 to 2,7121- Colour dark grey, of 
Tarious (hades. When feraped or pounded it emits aiv 
urinous or garlic fmell, 

V arkty 6 s Oviform. 

This variety conhlls of a number of finBll round bo- 
dies, clofely compared together. Luflre o. Tranfpa- 
rcncy o or I. Hardnefs 6 to 7* 
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SPECIES 2, Sulphat of lime. Stilphat of 

GyJ>ffmi Sekmie^ 1 1 u le, 

Tliis mineral is lound abundantly in Germany, 

France, England, Italy, 8 cc. 

It is feiimd fometimes in amorphous rnalTes, fometimes 
in powder, and fometimes cry ltalli7.cd. Trie prim i live 
iorm of its cryftals, according to Komc tie Lifle, is a 
decahedron which may be cuueeived as two four-fided * Fig. 29* 
pyramids applied bafe to bafe, and whicli, inftead of 
terminating in pointed fummits, are truncated near their 
bafes ; fo that the fuks of the p) ramtds are £rape35iums, 
and they terminate each in a rhomb. Thefe rhombs 
arc the larged faces of the cryftal. The angles of the 
rhombs are 52^ and 1 The inclination ot two op- 

pofite facts of one pyramid to the two fimiJar faces of 
the other pyramid is 14 that of the other faces i jo'j', |* 
Sometimes lome of the faces are elongated ; fometimesi* 144- 
it cryllalli2es in fix-fidcd prifms, terminated by three 
or fomdided fummits, or by an indeterminate number 
of curvilinear faces* Fo’" a dercription and figure of 
thefe varieties, we refer to Rome de Lijls ;(i, | 

The texture of fulphat of lime is moil commonly fo- 
liated. Luftre from o to 4. Tranfparency from o to 
4* It caufes double refras 5 :ian. Its hardnefs does not 
exceed 4* Its fp, gr, from 1,872 £02.311, Colour 
commonly white or grey. 

Before the blow- pipe, it melts into a white enamel, 
provided the blue dame be made to play upon the edges 
of its laminae* When the iiamt is directed againft its 
faces, the mineral falls into powder |. j 

It does not effervefee with muriatic acid, except it be 
impure ; and it does not didolve in it. Mh^ 

The following varieties of this mineral are deferving^’^^**’’ 
of attention. 

Varkty i. Broad foliated fulphat* 

Texture broad foliated. Lullre glaify, from 4 to 2. 
Tranfparcncy from 4 to 3, Harduefs 4* bp. gr. 

2.3 iJ. Colour grey, often with a ll^ade of yellow. 

Varkty 2* Grano-foliated fulphat. 

Texture foliated, and at the fame time granular; fo that 
it eallly crumbks into pow'der. Ijuftre 2 to 3. Tranf- 
parency 2 to 3. Hardnefs 4 to 5. Sp, gr, from 2.274 to 
2.3 ic* Feels foft. Colour white or grey, often with 
a tinge of yellow, blue, or green ; fometimes flefli red, 
brown, or olive green. 

Varkty 3. Fibrous fulphat. 

Texture fibrous. Fragments long fplintei-y. Luflre 
2 to 3. Tranfparency 2 to l ; fometimes 3, Hardnefs 
4. Brittle, bp. gr. 2.300* Colour white, often with 
a fiiadeof grey, yellow, or red ; fometimes fiefti red, and 
fometimes honey yellow ; fometimes feveral of thefe co- 
lours meet in llripes. 

Varkty 4* Compad fulphur. 

Texture compad. Luflre i or o. Tranfparency 2 to 
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Sp* gn from 1.872 to 
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Order II. 

Sartlii and j j faTTSetmies Oi HiiS'diicfs 4* 

^ 2 i 88» Feds dry, but not hurdu Colour wliite, with a 

fluid e of grey, ydlow, blue, or green; fo met hues yellow; 
fometimes red ; fometimes fpotted, ftriped, or veined- 
y'f/ririy Farinaceous fuiphi^t. 

Of the confiftencc of meal, Luftre o. Opaque. 
Scarcely finks in water. Is not gritty between the teeth. 
Feels dry and meagre. Colour wbite. When heated 
below rednefs, it becomes of a dasiding white. 

f SPECIES j?, Phofpliat gf lime* 

^ i C hryfo/tte^o^ the F re n c 1 1 . 

This fubflance is found in Spain, where it forms 
whole mountains, and in different parts of Germany. 
It 3s lometimes amorphous, and fome times cry flail ized. 
Tiie primitive form of its cryftid.s is a regular fijcdided 
pnfm Its integrant molecule is a regular triangular 
priim, whole height is to a fide of its bale as i to 2 1- 
Sometimes the edges of the pnim'tive hexagonal pnfm 
are wanting, and Tmall faces in their place ; fometiims 
there are fmall laces iiillead of the edges which termi- 
nate the prifm ; fometimes thefe two varieties arc unit- 
ed i fometimes the terminating edges and the angles of 
the prihn are rcjdaced by fmall Fices J ; and fometimes 
§ the pnfm is tenninated Ijy four fided pyramids 5. 

Its lextiire is foliated. Its fracture uneven, tending 
to conchoidal. External lufb'c fiom 2 to 3, internal 
3 to 2. Tranfparency from 4 to 2. Caufes lingle re- 
fradlion. Hardnefs 6 to 7. Brittk, Sp. gn from 
to 3,zt8. Colour commonly^ green or grey ; 
fometimes brown, red, blue, and jevci/ purple. 

It is iiTfufible by the blow^pipe. its powder 

is thrown upon hunting coals, it emits a y el lovvjfh green 
pihofphorefcent light. It is foluble in muriatic acid 
without elTervefcence or decompolltion, and the folution 
often homes gelatinous. 

SPECIES 4. Fluat of lime. 

Fimr, 

This mineraf is found abundantly in different coun- 
tries, pavticnlarly in Derbyihirc. It is both amorphous 
and cryltallized. 

The primitive form of its cry^ftals is the regular odo- 
hedron ; that of its integrant molecules the regular te- 
ll 11 - The varieties of its cryftaU hitherto ob- 

p, 31;, ferved amount to 7. Thefe are the primiiive odohe- 
droll i the cube ; the rhomboidal dodecahedron ; the 
5 Fij^, 3z. odohedron which has both the faces of the cube 

and of the oiftohedron ; the o 61 ohedron wanting the 
edges ; the cube wanting the edges, and either one 
* S3- face:*, or two faces In place of each. For a defeription 
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l 3 or 4 t of 
bme. 


and ligure of thefe we refer to Mr Hauy\, 

The texture of float of lime is foliated. Eullrc from 
2 to 3, fometimes o. Tianfparency fronn 2 to 4, fome- 
times i, Caufes fingie refraction. Hardnefs 8, Very 
brittle- Sp. gr. from 3.0943 to 5.1911. Colours nume- 
rous, red, violet, green, red, yellow^, blackifh purple, Its 
powder thrown upon hot coals emits a blurfli or green ifh 
light. Two pieces of it rubbed in the dark phofpho- 
refee. It decrepitates when heated. Before the blow- 
pipe it melts into a tranfparent glafs 

It admits of a polifh, and is often formed into vafes 
and other ornaments. 

SfEciEs 5. Eorat of lime. 

Boraciie. 

This mineral has been found atKa Ikberg near La- 
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neburg, feated in a bed of fiilpKat of Kme. It is cry^- Saline 
Itallized. The primitive form of its cry Hals is the , 
cube*. In general, all the edges and angles of the 
cube are truncated ; fometimes, however, only the al-^*yr/!^^ 
ternate angles are truncated The fize of the crvftals Min. 
does not exceed half an inch, xxvji. p. 


The texture of this mineral is compact. Its fra<?Liue 


is flat conchoidal. External hi Re 3 ; intertial, greafy, 
2. Tranfparency from 2 to 3. Hmclnefs 9 to to. Sp. 
gr. 2.566. Colourgrey ifh white, fometimes pairing ia^ 


f ffauj/fZud 


to green ifh white or purplifli. 

When heated it becomes e!e6lnc ; and the angles of 
the cube are alternately politive and negative ;j:. J HauytHid. 

Before the blow-pipe it froths, emits a greenifli Arm^d^ 

and is converted into a y^ellowilh enamel, garnifhed with 
imall points, which, if the heat be continued, dart 
in fparks jJ. 

According to WeRriim, wlio difeovered its compo 

" ” ^ ^ 68 boracic acid, 

13. 5 magnefia, 
j I lime, 

X alumina, 

2 filica. 


nent parts, it contains 


your^ rft' 
Mifft ihidi 


iron. 
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SPECIES 6. Nitrat of lime. 

Found abundantly mixed with native nitre. For i 
defeription fee the article Chemistry in this Suppk 
mentj 672. 

Genus II, barytic salts. 

This genus comprehends tiie combinations of barytes 
with acids. 


f Ajtn.dc 
CMm. ii, 

Xi6. 

JOI 

Nitrat of 
litne. 
lo^ 

G.1I. Ba- 


SPECIES I, Carbonat of barytes. 

This mineral was difeovered by Dr Withering ; hence 
Wtj^’uer has given it the name of It is found 

both amorphous and cryflalhzed. The cryftaJs are oc- 
tohedronis or dodecahedrons, confliling of four or flx 
fided pyramids applied bafe to bafe ; fometimes the fix- 
fided pyramids are feparated by a prifm ; fometimes fe^ 
veral of thefe prifms are joined together in the form of 
a liar. 

Its texture is fibrous. Its frafture conchoidal. Its 
fragments long fplintery. LuRre 2. Tranrparcncy 2 
to 3, Hardnefs 5 to 6. Brittle. Sp, gr. 4.3 to 4.356- 
Colour greenifh white. When heated it becomes opaque. 
Its powder phofphorefces when thrown on burning 
coals *. ^ 

It is foluble with effervefcencc in muriatic acid. The 
folution is colourlefs. 

According to Pelletier it contains 
62 barytes, 

2 2 carbonic acid, 

16 water. 
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SPECIES 2. Slilphat of barytes, 

BorofeknU^. ^ 

This mineral is found abundantly in many countries, 
particularly in Britain. It is fometimes in powder, of- ^ 
ten in amorphous maRes, and often cryftallized. The 
primitive form of its cry Rais is a redangular prifm, 

whofe. 
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MINERALOGY. 


Clafs L 


Earths and vyliofe bjifes are rhombs, with angles of loi^ 30' and 
30' The varieties of its cryftals are very nume- 
^ llauy Fora defcription and figure of them we refer 

Jai di'uni " to Rome de L\jh\' and Hauy The moll common va- 
jp[etics are the odlohcdron with cuneiform fummits, the 
^ C^% l i fided prifm, tite hexangukr table wkh be- 

veiled edges. Sometimes thefe crytlals are needle form, 
I /ijV, and Its textui'e is commonly foliated, Ludre from o to 
Ari^^di 2* Tranfparency from 2 to o ; in fome cafes 3 or 4, 
Hardncfs from 5 to 6, Sp, gr. from 4.4 to 4,44, Co- 
lour commonly white, with a lhade of yellow, red, blue, 
or brown. 

When heated it decrepitates. It is fufible by 
the blue dame of the blow-pipe, and is cota verted it; to 
fulphurat of barytes. Soluble in no acid except the 
fulphuric ; and precipitated fmm it by water, 

Variety Foliated fulpliat^ 

Luftre 3 to 3, Tranfparency from 4 to 2, fome- 
times I, Colours wdiite, reddifh, blujfb, yellowjflij 
blackifli, green ifli, Mr Werner fubdivides tliis variety 
into three, according to the nature of the texture, Thefc 
three fubdivihons are granuiarly foiiaudi Jlraighi foUaled^ 
Jaiiaied^ 

Variety 2. Fibrous fulphat. 

Texture iibrous ; fibres converging to a common 
centre* I^uftre lilky or waxy, 2, Tranfparency 2 to 
1* Hardnefs y. Colours yellowifh, bluifh, reddifh, 

3, CompadI fulphat* 

Texture com pad, Luflrc o to r, Tranfparency i 
to o. Feels meagre* Almoft conflantly impure. Co- 
lours light yellow, red, or blue, 

Farkiy 4* Eavtliy fulphat. 

In the form of coarfe dully particles^ Hightly cohe- 
ring. Colour reddifh or yellowifli white* 


lefs Iran fpa rent. Hardnefs 3, Sp, gr. from 3.31 to 

3,96. Colour mofl commonly a Hne fky blue ; fome- ' 

times reddifli j fome times white, or nearly colourlefs 

Klaproth found a fpecimen of this mineral from Penn- Jour, ui, 
fylvania compofed of 58 flrontites, 36. 

42 fulphuric acid. 


l GO II ♦ II Bafrdgef 

According to the analyfis of Mr Clay held, the 97- 

phat ilrontites found near Biillol is compofed of 
58,25 ftroTitites, 

41,75 fulphuric acid of 2,24, and a little iron ^* ^ 

' chijou'-t 

1 00,00 J&itrfiaJ. 

According to the analyfis of Vauquelin, tlie fulphat 
of llrontites found at Bouvron in France, which was 
contaminated with ,1 of carbonat of lime, is compofed 
of ■ 54 ftrontites, 

45 fulphuric acid. 
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Genus IV, magnesian salts. 

This genus comprehends the combinations of magne- 
fia and acids which occur in the mineral kingdom. On- 
ly two fpccies have hitherto been found; namely, 

species I* Sulphat of magnefia. 

It is found in Spain, Bohemia, Britain, &:c. ; and 
enters into the compohtion of many mineral waters. 

For a defeription of it, W'e refer to Chemistry, n*^ 
633, in this 

SPECIES 2, Nitrat of magndia* 

Found fometimes affociated with nitre. For a de- 
fcripiion fee Chemistry, n® 674, 


^ Jcur. dM 
Mtti. N» 
xxxvj j, 6 . 
loS 

G* IV. 
Magnefian 
Salts. 

109 

Sulphat of 
magnefu, 
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Nitrat of 
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iQj Genus III. Strontitic Salts- 

G. III. This genus comprehends all the combinations of 

Strondtic flrontites and acids which form a part of the mineral 

kkf. t’t 

kingdom. 

SPECIES I. Carbonat of ftroatites 
io5 This mineral was tirll difeovered in the lead mine of 
in Argylcfhire ; and iince that time it is laid 
to have been difcovcred, though not in great abundance, 
in other countries. It is found amorphous, and alfo cry- 
llalllzcd in needks, which, according to Hauy, are re- 
gular hx-hded prifms. 

Its texture is fibrous; tfie fibres converge. Fra^lure 
nuevcu, Luftre 2. Tran fpa reocy 2, Hardnefs 5, Sp. 
gr. from 3*4 to 3.66, Colour light green. Does not 
decrepitate when heated. Before the blow -pipe be- 
comes opaque and white, but does not melt. With 
borax it effervefees, and mcles into a tranfpareiit coltjur- 
lefs glafs* EfFervefees with muriatic acid, and is totally 
dilTolved, The folutiou tinges dame purple, 

SPECJFS 2, Sulphat of llrontites* 

107 Cek/lmr. 

Sulphat of This mineral has been found in Pennfylvania, in Ger- 

ftroiitites- many, in France, in Sicily, and Britain. It was firlL 
difeovered near Briflol by Mr Clay field. There it is 
found in fnch abuudance, that it has been employed in 
mending the roads* 

It occuvs both amorphous and crylfallized. The 
cryftaU are moil commonly bevelled tables, fometimes 
rhomboidal cubes. Its texture ia foliated. More or 


Genus V. alumi^ious salts. nt 

This genus comprehends thofc combinations of 
mina and adds w^hich occur in the mineral kingdom, 

species f* Alum- 

This fait is found in cry dais, in ioft malFes, in flakes, Alum, 
and i^^vifibly mixed wdth the foil, l^or a clefcripuan, 
we refer to Chemistry, 63 d. 

Okoer hi. AGGREGATES- 

Thjs order comprehends all mechanical mixtures of 
earths and hones found iu the mineral kingdom. Thefe 
are excecdiugly numerous ; the mountains and liills, 
the mould on which vegetables grow, and iudeed tiic 
greater part otTlie globe, may be eonlidered as compo- 
fed of tbem. A complete deferipthm of ^igg^egates be- 
longs vaiher to geology than mineralogy. It would be 
improper, therefore, to treat of them fully here* But 
llicy cannot be ahogctlier omitted ; becaufe aggre- 
gates are the In 11 fnbltances which prefen t thenifelves to 
the view of the practical mineralogift, and becaufe, 
without being acquainted with the names and compo- 
nent parts of many of them, the mofl valuable minera- 
logical works could not be underftood- 113 

Aggregates may be comprehended under four divi-Divifion of 
fions ; I* Mixtures of earths ; 2- Amorphous fragments 
of Hones agglutinated together ; 3. Cryftailized hones, 
either agglutinated together or with amorphous Hones ; 

4. Aggregates formed by fire. It will be exceedingly 

convenfent 





Order II. 

E^irths and convenient to treat each of thefe feparately* We (hall 
StQvci* therefore divide this order into four feciions. 

Sect, I. of Earihs* 


ti 4 

Cby. 


The mod common earthy aggregates may he com^ 
prehendcd under the following genera : 

I. Clay, 

a. Colorific earths, 

3. Marl, 

4. Mould, 

Genus I, clav* 

Clav is a mixture of alumina and filica in various 
propurtvotis. The alumina is in a ftate of an impalpable 
p{iwcler ; but the lllrca is almolt always in fmall ftones, 
large enough to be diilinguiibed by the eye. 
therefore, exhibits the character of alumina, and not of 
filica, even when this lalt ingredient predominates. The 
particles (yf filica are already combined with each other; 
and tliey have fo llrorig an afSnity for each other that 
few bodies can feparate them \ whereas the aiumina, not 
being combined, readily difplays the characters which 
diilinguidi it from other bodies. Befides aiunnua and 
filica, day often contains carbonat of lime, of magnefia, 
barytes, oxide of iron, &c. And as clay is merely a 
mechanical mixture, the proper tiou of its ingredients is 
exceedingly various. 

Clay has been divided hi to tire following fpecies : 

Porcebin SPECIES J, Porcelain day, 

cby. Its texture is earthy. Its In lire o. Opaque^ Hard- 

nefs 4. Sp. gr. from 2-23 to 2.4, Colour wliite, 
fometimes with a fhade of yellow or red- Adheres 
iliglitly to the tongue. Feels foft. Falls to potvder in 
water. 

A fpecimen, analyfed by Haflenfratx, contained 
62 lilica, 

1 9 alumina, 

12 magnefia, 

7 fulphat of barytes. 


MINERALOGY. 

Varkiy 3. Shiftofe day. 

Strudlure flaty. Sp, gi\ from 2.6 to 2.68. Feds 
fmooth. Streak white or grey. Colour commonly 
bhiiih, or ydlowifh grey ; fometimes blackilh, reddifh, 
gieenifli. Found in ilrata, ufually in coal mines* 

This variety is fometimes impregnated with bitumen. 
It is then called biuuiiinous Jhak. 
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Aggregates 
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A rpecimen, analyfed by Mr Wedgewood, coHutained 
60 alumina, 

20 filica, 

1 2 air of water. 
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Common SPECIES 2. Common clay, 

day. Its texture is earthy. Tuftre o. Opaque, Harii- 

nefs 3 to 6, Sp. gr. i.B to 2.68. Adheres ilightly 
to the tongue. Often feels greafy. Falls to powder in 
water. CoIoiitj when pure, white ; often tinged blue 
or yellowy 

Variety 1. Patterns clay. 

Hardnefs 3 to 4. Sp, gr, 1.8 to 2, Stains the fin- 
gers flightly. Acquires fome polifh by fridion. Co- 
lour white ; often with a tinge of ydlow or bine ; fome- 
times brownifh, greenifli, reddifh. Totally difFufible in 
water ; and, when duly moiflened, very duffik. 

Variety 2. Indurated clay. 

Hardnefs ^ to 6. Does not difFufe itfcif in water, 
but falls to powder, Difeovers but little duffility. Co- 
lours grey, ydlowifh^ bliiilh, greenifh, reddifh, browm'- 
iih. 


SPECIES 3, Lithomarga. Lithomar- 

Texture earthy. Fracture cone hoidah Luftrefromga, 

0 to 2* Opaque, Hardnefs 3 to 7, Sp, gr, when 
pretty hard, 2.8 ij. Surface fmooth, and feels foapy, 

Adheres (Iroagly to the tongue. Falls to pieces, and 
then to powder, in water ; but does not difFufe itfelf 
through that liquid. Fufibley;rr fe into a frothy mafs. 

Variety i. Friable lithomarga. 

Formed of fcaly particles Ilightly cohering, Du lire 

1 to o. Hardnefs 3 to 4. Exceedingly light. Feds 
very fmooth, and affumes a polidi from the nail. Colour 
white; lometlmes tinged yellow or red. 

V arkty 2. Indurated lithomarga, 

Hardnefs 4 to 7. The fofter forts adhere very ftrong- 
ly to the tongue wlien newly broken ; the harder very 
moderately. Colours grey, ydlow, red, brown, blue. 

A fpecimen of lithomarga from Olmund, amdyfedby 
Bergman, contained 60,0 fdica, 

j j.o alumina, 

5.7 carbonat of lime, 

4.7 oxide of iron, 

0.5 carbonat of magnefia, 

18.0 water and air. 
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SPECIES 4. Bgk, 

Texture earthy. Fradture conchoidaL Luftre o. 
Tnmfparency fcarce j, Hardnefs 4, Sp. gr, from 1.4 
to 2. Acquires a poHfh by fridUon, Scarcely adheres 
to the tongue. Feels greafy. Cobur ydlow or brown \ 
fometimes red ; fometimes fpotted. 

The lemniaii earth which belongs to this fpedes, ac- 
cording to the analyfia of Bergman, contains 

47.0 filica, 

19.0 alumina, 

6.0 carbonat of magndia, 

5.4 carbonat of lime, 

5.4 oxide of iron, 

17.0 water and air. 


# Opiifc. iv, 
I 

Bale, 
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SPECIES 5. Fullers earth. 119 

Texture earthy. Strudture fometimes flaty. Frac- Fullers 
turc imperfedtly conchoidaL Duftre o. Opaque. Hard- 
tiefs 4. Receives a polifii from fridtion. Docs not ad- 
here to the tongue. Feels greafy. Colour ufuaiJy 
light green, 

A fpecimen from Hampfliire, analyfed by Bergman, 
contained 51. 8 filica, 

25.Q alumina, 

3.3 carbonat of lime,. 

3.7 oxide of iron, 

0.7 carbonat of magnefia. 

15.5 moifture. 


100.0 t 


This- 
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Earths iiTi4 
Stone a. 


no 

G.IU Co’ 

Jorifie 

earths. 


l%j 

Red chalk* 


Tellow 

chalk. 


Far. 1 7 79, 

3^3* 

123 

Black 

chalk* 


■f Ami. de 
Chim. XXX* 

33* 

1^4 

Green 

carth. 


MINER 

This earth is ufed by fillers to take the greafe out 
of their cloth before they apply foap* It 1$ efTential to 
fullers earth that the particles of fiKca be very linej 
other wife they %vould cut the doth* Any day, pof- 
fefFed of this la ft property, may be confidered as fuikrs 
e<irlh ^ for it is the alumina alone which afe upon the 
cloth, on account of its Ifrong affinity for greafy ftib- 
llauces. 

Glnus IL Colorific Earths. 

The minerals belonging to this genus confifl. of day, 
mixed with fo large a quantity of fome colouring ingre- 
dient as to render them ufeful as paints* The colour- 
ing matter is commonly oxide of iron, and fometimes 
charcoaL 

’SPECIES r* Red chalk* 

Reddle, 

Texture earthy* Fracture conchoidal* Luftre o. 
Opaque* Hardnefs 4* Sp* gr* inconfiderable. Co- 
lour dark red. 

Feels rough. Stains the ‘fingers* Adheres to the 
tongue. Falls to powder in water. Does not become 
dudile. When heated it becomes black, and at 159^ 
Wedge wood mdls into a greeniffi yellow frothy enamd* 

Compofed of clay and oxide of iron- 

sPKci^s 2. Yellow chalk. 

Texture earthy* Trad ore cone hoi dal. Hai*dnefs 5, 
Sp* gr* inconfidcrable-; '.Colour och^e yellow. 

Feels fmootli or greafy* Stains the fingers. Ad- 
heres to the tongue* Falk to pieces in water* When 
heated becomes red ; and at 156^ Wedgewood melts 
into a browm porous porcelain* 

According to Sage, it contains 
yo alumina, 

.40 oxide of iron, 

10 watei> with fome fulphuric acid. 

# 

ICO ^ 

SPECIES 3* Black chalk, 

Struflure flaty* Texture earthy. Fragments fplin- 
tery. LuHreo* Opaque* Hardnefs 5. Sp* gr* 2.144 
to 2*277- Colour black. Streak black. 

Feels fmooth. Adheres flightly to the tongue. Does 
not moulder in water. When heated to redneJs it be- 
comes reddifh grey'. 

According to Wiegleb, it is compofed of 
64.50 filica, 
r 1 .25 alumina, 

11*00 charcoal, 

2,75 oxide of iron, 

7,50 water. 

97.0a f 

species 4* Green earth* 

Texture earthy, Luftre o* Opaque. Hardnefs 6 
to 7. Sp. gr. 2.637. Colour green. 

Commonly feds YmoolU, Does not fiain the fingers. 
Often fails to powder in water. When heated it be- 
comes rcddiQi brown ; and at 147'’ Wedgewood melts 
into a compa£t glafs. 

Compofed of clay, oxides of iron, and nickel. 


A L O G Y. 


Clafs L 


carbonat confiderably exceeds the other ingredient, is A^gregateji 
called inarL w— ^ 

Its texture is earthy. Du fire o* Opaque. Flard- 
nefs from 4 to 8 ; fometimes in powder. Sp* gr* from 
1*6 to 2.877. Colour ufually grey, often tinged with 
o t b e r c ol ou rs , E ffer vefc es w ith acids. 

Some marls crumble into powder when -expofed to the 
air ; others retain their hardnefs for many years* 

Mark may be divided into tw-o fpecies i 1, Thofe 
which contain more lilica than alumina ; 2. Thofe which 
contain more alumina than filica- Kirwau has call- 
ed the lirfi of thefe the fecond argiH^ceoiis f 

marls* Attention fhould be paid to this diitinclioii 
when mark arc ufed as a manure* 
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Genus ly. Mould. gav. 

By motdd is meant the foil on which vegetables grow. 

It contains the following ingredients ; lilica, alumina, 
lime, magnefia (fometimes), iron, carbon derived from 
decayed vegetable and animal fubfiances, carbonic ap'd, 
and water* And the good or bad qualities of foi/s de- 
pends upon a proper mixture of thefe ingredients* The 
filica is feldom m the ilate of an impalpable powder, but 
in grains of a greater or fmaller fize : Its chief ufe feems 
to be to keep the foil open and pervious to nioifture. 

If we pafs over the carbon, the iron, and the carbonic 
acid, the goodnefs of a foil depends upon its being able 
to retain the quantity of moifjure which is proper for 
the nourifbment of vegetables, and no more. Now the 
retentive power of a foil increafes with the proportion 
of its alumina, lime, or magnella, and diminiffies as the 
proportion of its filica increafes* Hence it folio vrs, that 
ill a dry country, a fertile foil ffiou Id contain lefs filica, 
and more of the other earths, than in a wet country. 

Giobert found a fertile foil near Turin, where it 
rains annually 30 inches, to contain 
From 77 to 79 filica, 

9 — 14 alumina, 

5 — 12 lime* 

Near Paris, where it rains about 20 inches annually, 

Mr Tillet found a fertile foil to contain 
Coarfe fand 25 
Fine fand 2J 

— 46,0 filica, 

16.5 alumina, 

37.5 lime. 


1 00*0 * * 

The varieties of mould are too numerous to admit an 
accurate defeription : we ffiall content ourfdves, there- 
fore, with mentioning the mofi remarkable. 

SPECIES i* Sand* 

This confifis of fmall grains of filiceous ftones not 
cohering together, nor foftened by water* When the 
grains are of a large fixe,- the foil is called jrjW. 

SPECIES 2. Clay* 

This confills of common clay mixed witli decayed ve- 
getable and animal fubftances. 


Kirtaas 

MatWfgJt. 


1^7 

Sand. 


Ciay. 


1^5 

^dlLMarl. 


Genus HI, Marl* 

A mixture of carbonat of lime and clay, in wluch the 


SPECIES 3* Loam, 

Any foil which does not cohere fo firongly as clay, 
but more firongly than chalk, 13 called loam- There 
are many varieties of it. The following are the moll 
common, 

yarUiy 


1 %^ 

Loam* 


mmm 


Order III. 
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Till, 


Earfhfliind FarUty u Clayey loam j called n\to c^hh 

Stones’. and heavy ^ loam, 

con fills of a mixture of day arnl coarfe land, 
Farkty 2, Chalky loam, 

A mixture of day? chalk, and coarfe fand ; the chalk 
predominating. 

Variety 3, Sandy loam, 

A mixture of the fame ingredients j the fand amount- 
ing to ,8 or ,9 of the whole, 

SPECJFS 4, Till* 

Till is a mixture of clay and oxide of iron. It is of 
a red colour, very hard and heavy. 

Sect II, jiggregates of Aniorphom Stones. 

TtiE aggregates which belong to this fedlion con fill 
of amorphous fragments of Hones cemented together. 
They may be reduced to the following genera : 

], Sandftone, 

2, Puddingflone, 

3, Amygdaloid, 

4, Breccia. ' 

O.LSand- Genus I. Sandstone, 

Hone. Small grains of fand, confifting of quartz, dint, horn* 

ftone, filiceous fiiillus, or fdlpar, and fometiraes of mi- 
ca, cemented together, are denominated fandllones. 
They fee! rough and fandy ; and, when not very hard, 
eafily crumble into fand. The cement or bafis by which 
the grains of fand are united to each other is of four 
kinds j namely, lime, alumina, filica, iron. Sandftones, 
therefore, may be divided into four fpecies. 

SPECIES I . Calca re ous fan d Ho ne s . 

Calcareous fand Hones are merely carbon at of lime or 
marl, with a quantity of fand iiiterpofed between its 
particles. Though the quantity of faud, in many cafes, 
far exceeds the lime, calcareous fandHonesare fometimes 
found cryHallized ; and, in fome cafes, the ciyrHals, as 
might he expelled, have fome of the forms which dif- 
tinguifh carbonat of lime. Thus the calcareous fand- 
Hone of Fouutainbleuu is cryftallized in rhomb oidal 
tables. It contains, according to the analyfis of Laf- 
fone 62.5 filiceous fand, 

37*5 carbonat of Hme. 

100 

Calcareous fandHones have commonly an eartliy tex- 
ture. Their furface is rough* Their hardnefs from 6 
to 7- Their fpecific gravity about 2.5 or 2.6* Their 
colour grey ; fometimes ydlowifh or brown f They are 

fometimes burned for lime* 
t33 

Akminons. SPECIES 2, Aluminous fandHones. 

The bafis of , argillaceous fandHones is alumina, or 
rather clay. Their Hrudture is often Jlaty. Their tex* 
ture is compadl, and either fine or coarfe grained, ac- 
cording to the fize of the fand of which they are chief- 
ly compofed. Their hardnefs is from 6 to S, or even 
9. Their colour is ufitally grey, yellow, or brown. 

They are often formed into mill-Hones, filtering* 
Hones, and coarfe whet-Hones* 


mineralogy. «25 

Sometimes Hones occur, confiHIng of grains of lime 
mented topether with filica. Thefe Hones are alfo de- * ^ 
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Calcanean?. 


134 

Siliceoui* 


136 
G* II. Pad- 


SPECIES 3. Siliceous fa^H ones. 

Siliceous fandHones confiH of grams of fand cement- 
ed together by filica, or fome fubHance which confifls 
chiefly of filica or flint. They are much harder than 
any of the other fpecies. 

SuFPti. VoL- IL Fart I* 


cemented together 
nominated filiceous fandHones. 

SPECIES 4. Ferruginous fandHones. Fmugr- 

The iron which a^ls as a cement in ferruginous fand- 
Hones is not far from a metallic Hate. When iron is 
completely oxidated, it lofes the property of adling as 
a cement* This is the reafon that ferruginous fand- 
Hones, when expofed to the air, almoH aWays crumble 
into powder. 

The colour of ferruginous fandHones is ufually dark 
red, yellow, or brown, fhe grains of fand which com- 
pofe them arc often pretty large. Their hardnefs is 
commonly inconfiderable. 

Genus IT. Pudding Stone. 

Pebbles of quartz, flint, or other fimilar Hones of adi^g Hone, 
round or cliptical form, from the fize of rape feed to 
that of an egg, cemented together by a filiceous ce- 
ment, often mixed with iron, have been denominated 
puJdiTfg Jiones. 

Pudding Hones, of courfe, are not inferior in hard- 
nefs to quartz, flint, chalcedony, &c, of w^hicli the peb- 
bles may confilB The colour of the cement is ufually 
yellow, brown, or red. Its fradlure is conchoidal. 

The finer forts of pudding Hones are capable of a fine 
polifli ; the coarfe are ufed for milbHones. 
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Genus III. Amygdaloid. g. Itl, A- 

Kounded or eliptical maifes of chalcedony, zeolite, mygdaloid. 
limeHone, lithomarga, Heatites, green earth, garnets, 
hornblende, or opal, cemented together by a bafis of in- 
durated clay, trap, muUen, walken or kragg, confli- 
tute an amyg^aioicL 

Amygdaloids are opaque* They have no luHre. 

Their fratfure is uneven or conchoidal. Hardnefs d to 
9, Their colours are as various as the ingredients o£ 
which they are compofed. 

Genus IV. Breccia. 

Angular fragments of the fame Jpecies of Hone, agglu. Breccia, 
tinated togetlier, canHitute a hreeda. This calcareous 
breccia coufifts of fragments of marble cemented toge- 
ther by means of lime. 

Sect. TIL Aggregates of Crjfais. 

The minerals belonging to this fe^ion confiH either 
of cry Hals of different kinds cemented together, or of 
cryilals and amorphous Hones cemented together. 

They may be reduced under the following genera. ^ 

j. Granite, 

2. Sienite, 

3. Granatine, 

4. Gran it ell, 

j. Granilite* 

6. Trap, 

7. Porphyry. 

. Genus T. Granite, ^ i^Gra- 

An aggregate of felfpath, quartz, and mica, what-nftc. 
ever be the fize or the figure of the ingredients, is de- 
nominated grankc. This aggregate may be divided 
into two fpecies, namely, common granite, and Jhifofe 
granite or gneifs. 


13 3 

G IV. 


SPECIES I. Common granite. 

Its ftruflure is alw^ays granular. The fdfpar Is often 
F f amor. 


140 

Commoiv 


* r 
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Itarchs and 
Stones, 


141 

OlieifE. 


142 

G II, Sic- 

iiitc. 


O. TIK Gra. 


M I N E R A 

amoTpboiis, and con flit utes moll fre<^uenily the greateft 
part of th^ aggregate. 

Common granites differ much in their appearance, ac- 
«Ovding to the iize, proportion, colour, and figure of 
their component parts, The^i are commonly very hard; 
Their fpccific gravity varies from 2*55.88 to 2*9564. 

SPECIES 2* ShiHofe granite or gncifs. 

The flru^lure of gneifs is always flaty, and this con- 
llitiJtes its fpecific character. In gneifs, the proportion 
of quartz and felfpar is nearly equal i the proportion 
of mica is fmaUell. It is evidently fubjedl to die fame 
varieties with common granite. 

Genus II, Sienite. 

Mr Werner has given the name of Jienke to aggre- 
gates compofed of felfpar, hornblende, and quartz ; or 
of felfpar, hornblende, quartz, and mica, Thtfe aggre- 
gates were formerly confounded with quartz. 

Sienite is found both of a granular and llaty ftruc- 
ture : it might, therefore, like granite, be divided into 
two fpecies. In iienke the quartz is commonly in by 
far the fmalkll proportion. 

Genus HI, granatine. 

Mr Kirwan has applied the name to the 

follow'ing aggregates. 


LOGY, 


Quartz, 
Felfpar, 
, Shori. 

Quartz, 

Mica, 

Garnet. 

Quartz, 

Hornblende, 

Jade. 

Felfpar, 

Mica, 

Shor 

1 Quartz, 
Felfpar, 
Jade. 

Quartz, 

Shori, 

Hornblende, 

Quartz, 

Hornblende, 

Garnet. 

Felfpar, 

Mica, 

Hornblende* 

Quartz, 

Felfpar, 

Garnet. 

Quartz, 

Shori, 

Jade* 

Quartz, 

Jade, 

Garnet* 

Felfpar, 

Quartz, 

Serpentine. 

Quartz, 

Mica, 

' vShorl. 

Quartz, 
Shori, ' 
Garnet. 

Quartz, 
Horn blende, 
Horuflone, 

Felfpar, 

Quartz, 

Steatites. 

Quartz, 

Mica, 

Jade. 





T44 

G*lV*Gra- 

loitclh 


One of thefe aggregates, namely, quart'^^ mica, gar- 
mi i was called by Crondedt morka or mar^eth 

Genus IV, oranitell* 

Mr Kirwan gives the name of granke/l to all aggre- 
gates com po fed of any two of the following ingre- 
dients : quartz, felfpath, mica, Ihorl, hornblende, jade, 
garnet, fteatites. The moil remarkable of thefe are : 


Quartz, 

Fdrparv 

Quartz, 

Hornblende. 

Q^rtz, 
Steatites# 1 

Felfpar, 

Hornblende* 

Quartz, 

Mica. 

Quartz, 

Jade. 

Felfpar, 

Mica, 

Felfpar, 

Jade. 

Quartz, 

Shori. 

Quartz, 

Garnet. 

Felfpar, , 
Shori. 

Felfpar, 

Garnet. 


Mica, 

Shori, 

Mica, ' 1 
Jade. 

[Hornbreiide, 
Jade. - 

lade, 

Garnet, 

Mica, 

Hornblende, 

Mica, 

Garnet.^ 

Hornblende, 
1 Garnet. 

Steatites, 

Shori* 


Clafs r. 


8ome of thefe aggregates have received particular 
names, i'he aggregate of quarts- and mca, when its 
Itrudlure is flaty, is called by Werner Jhtfl^fe mica: by 
the Swedes, it is denominated whatever be its 

llruiftiire. 

The aggregate of hornblende and mica is called 
gruji^ehif from the dark gieen coiour which it ufually 
has. 


Genus V, grantlite. 

Under the name of gmmlite^ Mr Kirwan comprehends^"^ 
all aggregates containing more than three ingredients. 
Of thefe the following are the moft remarkable. 


US 

G.V, 


Quartz, 

Fdfpar, 

Mica, 

Sliorl. 

Quartz, 

Mica, 

Shori, 

Garnet. 

Quartz, 

Sulph. of barytes. 
Mica, * 

Shori. 

Quartz, 

FelfpBr, 

Mica, 

Steatites. 

Quartz, 

FLlfpar, 

Mica, 

Garnet, 

Quartz, 

Sulph* of halites, 
M ica, 

Hon) blende. 
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Genus VI, trap (p), G. VI, 

Under this genus we clafs not only what has com- Trap, 
monly been called iraj^t hut alfo wackeii, and iniillen, 
and kragilone of Kirwan. 

SPECIES r. Common trap. 

This flnne b very common in Scotland, and is known 
by the name of •iv/jinfione. Whole hills are formed of 
it ; and it occurs very frequently in large rounded de- 
tached fragments. Sometimes it alfuines the form of 
immenfe columns, and is then called hafalu The Giants 
Caufeway in Ireland, the ifland of StafFa, and the fouth 
fide of A rthur’s Seat la Scotland, are well known in- 
ftances of this figure. 

Its texture is earthy or compact. Its fra flu re un- 
even, Its I nil re commonly o. Opaque. Hardnefs 8 
to 9. Not brittle. Sp. gv. from 2.78 to 1 * ^ 
Colour black, with a fliade of grey, blue, or purple | 
fometimes black illi or rcddifh browm ; lu fome cafes 
greenilh grey. By expofure to the atm of phe re, it often 
becomes in veiled winh a browmifli rind. Before the 
blow pipe, it melts per fi into a more or lefs black glafs. 

Trap con lifts of fmall cry Hals of hornblende, felfpar, 
olivine, See. ufually fet in a ground comp o fed apparent- 
ly of clay and oxide of iron. A fpeciTiien, in the form 
of bafaltes, from StafFa, analyfed by Dr Kennedy of E- 
dinburgh, contained 48 filica, 

16 alumina, 

1 6 oxide of irony 
9 lime, 

5 modlure, 

4 foda, 

1 muriatic ac!d* 


99 1 


f EJin. 
A Yrait/l V* 

89, 


(p) Kirw* I. 231 and 43 1,*— de St Fond* EJki furi*Hi/i. Nai. des RocIjcs de Trap*— Phil* 7 V(srw/I paffim 
See alfo a very ingenious fet uf experiments on the fufiou of trap, by Sir James Hall in Tranf, Ediu. V. 43, 






fOrdevIU, MINER 

i Earth sand A fpecwcn from rock, near Edinburgh , 

Stones contained, according to the analyQ^s of the fame gentlC' 

46*0 filica, 

!p^o alumina, 

1^.0 id e of iron ^ 

S*o lime, 

4»o moifture, 

3.5^ foda, 
i,Q muriatic acid* 


Tranf. v. 
90. 


T4S 

'Wackeii- 


98.; * _ 

Dr Kennedy condu£l:ed iliefe atialyfes ■with great in-' 
gemiity and judgment ; and the difeovery in which they 
terminated, that trap contains foda, is certainly of im- 
portance, and may lead to -valuable confequences both 
in a geological and mineralogical view. 


SPECIES 2, Wacken f, 
f Kir’want Tliifi flouc oftcu forms coufidciable paits of hiilsj and, 
i, ^13* IJlce trap, is amorphous. Its texture is earthy. Its 
fra<Sture ufually even, Luflie o. Opaque. Hardnefs 
6 to 9* Sp gr, from X,S 3 S ^ t* Colour grey, 
with a ihadc of green, black, red, brown, Wlien ex- 
pofed to the atmofpbcre, it withers and becomes more 

It melts into a grey porous flag. 
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iVTullen, 

i. 215 - 


TSO 

KragfloiM. 
♦JSVrse. i. 


»51 
< 5 , VI f. 
Porphyry, 


SPECIES 3, Mullen*', 

This ftonc is alfo found m confiderable mafles, and 
fometimes has a tendency to a columnar form like ba- 
falt. Texture earthy, Fra£l:ure uneven, and fine fpUn- 
tery, Luftre o, except from fome fhining particles of 
hafaltine. Opaque* Hardnefs from 7 to 9* Sp* gr, 
from 2*6 to 2 738. Colour afh or bluilh grey ; fome- 
times mixed with ochre yellow, in confequence of the 
decompofition of the ilonc. At 130* Wedgewood it 
meks into a black compad glafs. 

When mullen is expofed to the air, its furface be- 
comes coverod with a greyifii white rind fometimea 
flightly ochry. 

SPECIES 4. Kragftone 

This Hone, which, like the others, forms confiderable 
parts of rocks, was formed into a diflind fpecies by 
Mr Kir wan. Its texture is earthy. It is exceedingly 
porous, and the pores are often filled with the cryftals 
of other minerals* Fradure uneven* Luftre o, O-^ 
paque, Hardnefs 5 to 7. Sp, gr. 2,314, Feels rough 
ind barfh* Colour reddifh grey. Streak yellowifli 
grey. At 138^ Wedgewood it melts into a reddifli 
brown porcelain mafs. 


GeKUS VII. PORPHYRY. 

Any lione w^hich contains fcattered cryftals or grains 
of fclfpar, vifible to the naked eye, is denomi united a 
j?orpkyry. Befides felfpar, porphyries generally con- 
tain fmall cryfiais of quarts, hornblende, and mica, 
Thefe cry Hals are ufually of a difterent colour from the 
koiie in which they are founds and they are lluck in it 
as in a cement. It is evident from this definition, that 
the number of porphyries mud be great. Each fpe- 
cies receives its name from the Hone which forms its ba- 
lls. To defenbe them would be unneceffarjr. We 
fhall only give a catalogue of the principal fpecies. 
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j, Hornflone porphyry, 
2., Pitch ftone porphyry, 

3. Hornfiate porphyiy* 

4, Felfpar orpetunfe por- 

phyry, 

3, Clay porphyry. 

6, Hornblende porphyry% 

7. Trap porphyry. 
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S. Wteken poiTskyry, Aggregam. 
9, Mullen porphyry, ^ 

10. Krag porphyry. 

11. A rg ill i t ic p orphy ry 4 

12. Pot done porphyry* 

13. Serpentine porphyry, 

14. Sandftone porphyry. 


The aggregates belonging to this fedlion compofe 
mod of the mountains of the globe. In giving an ac- 
count of them, we have adhered implicitly to the ar- 
rangement molt generally received by mineralogifis* It 
muft be acknowledged, that this arrangement is by no 
means complete, and that fome of the genera are too 
vague to be of much ufe. The number of aggregates 
already difeovered ia too great for giving to each a par- 
ticular name. Perhaps it would be better henceforth 
to adopt the method pro pofed by Mr Hauy, namely, 
to confiitute the genera from that ingredient which en- 
ters mod abundantly into the aggregate, and which 
forms as it were its bafis, and to didinguilh the fpecies 
according to the nature and proportion of the other 
ingredients. According to this plan, the aggregates 
hitherto difeovered have been divided by Hauy into the 
following genera : 


I- Felfpathic rock. 
Zi Quartzous rock, 
3. Micaceous rock* 
4* Chloritous vock* 
5* Serpentine rock. 
6. Trappean rock* 


7, Hornblendean rock, 

8, Petro filiceous rock, 
9* Gametic rock, 

13 . Calcareous rock, 

I i . Argillaceous rock, 
12, Corneous rock. 


Sect. IV. Vokanic ^g^regates* 

Aggregates formed by volcanoes, may be reduceii 
to the following genera. 

I* Lava. 

2. Tufa* 

3. Pumice. 

4. Allies. 

Genus I, lava* G* !. Law 

All fub dances which have ifliied out of a volcano in 
a date of fufion are called lavas. They have been di- 
vided into three fpecies* 

SPECIES I, Vitreous lava* Vitreout- 

Found in fmall pieces. 

Texture gloify, Fradure conchoidal, Luftre 3, 
Tranfparency from 3 to i, Hardnefs 9 to 10* Sp.gr, 
from 2 to 3, Colour blackilh, greeniih, or whitilh. 
Commonly fome what porous, 

SPECIES 2. Cellular lava* Cellul^, 

This fpecies is full of cells. Surface rough and full 
of cavities. Texture earthy, Luftre o. Opaque. 

Hardnefs 7 to 9. Sp* gr. varies, but does not exceed 
2.8, Colour brown or grey ifh black. Commonly fume- 
what magnetic. 

T 5 S 

SPECIES 3, Compad kva, Compa<^. 

This fpecies is the mod common of all | it runs into 
F f 2 the. 





328 


MINERALOGY. 


CUfs III. 


Combuf- the fecond by icifenfible degrees ; and indeed is fddom 
, found of any coiifidevabk fi/.e without fome pores, It 

* bears in general a very ^^rong refemblance to trap. 

A fpecEtnen of the lava of Catania in Sicily, analyfed 
by Dr Kennedy, contained 

51.0 filica, 
jp.o alumina, 

14.5 oxide of iron, 

lime, 

4.0 foda, 

1.0 muriatic acid. 

« Trfljry; 99 * 0 * 

Edtn.y, A fpecimen of the lava of Sta. Venere in Sicily he 
found to contain 50.75 filica, 

17.50 alumina, 

14,25 oxide of iron, 

10.00 lime, 

4.00 foda, 

1.00 muriatic acid. 


Cnmhuf- 

tiblc. 


f 54. 


IS 9 

Genera. 


97-5 1 

Thus we fee, tKat the rcfemblance between trap and 
lava holds not only in their external appearance, but al- 
fo in their component parts. 


Gejjus IT. PUZ^OtANA. 

Found in fmall pieces. Surface rough. Texture, 
earthy and porous. Fracture uneven. LuJdre o. 0- 
paque. Hardnefs 3. Very brittle. Bp. gr. from 2.J7 G. II. Puz- 
to 2.8. Colour brown or dark grey. Magnetic. Ea-^oLana. 
illy melts into a black flag. 

When mixed with lime into a mortar, it pofielTes the 
property of hardening even under water. This pro- 
perty it ow^es molt probably, as Mr Kir wan ftippofcs, 
to the iron which it contains. The iron decompofes 
the, water of the mortar,, and by this means it becomes 
too hard to be a'ffied Hpon by’ water in a very Ihort 
time.. .^vi’rA'' *1^. 

■G ni* P tJ MICE. 

This is a very light fubtance ejeaed from volcanoes. 

It is porous. Ha^driefs g. p Brittle, Sp. gr. below 1. 

Colour grey or brown. 

In fome varieties the luftre and tranfparency are o : 
in others, the luftre is glalTy, 2. Tranfparency from 1 
to 2. 

ivS 

Genus IV. volcakic ashes. G IV. Vok 

Thefe are analogous to the afhes of common pit coal. afhess. 
Loofe and fmootb, very light and fine. Slowly diifu- 
hble in water, and when wet fomewliat ductile. 


r 57 

G. l!l. Pa- 


Class II. SALTS. 


U NDER this clafs we comprehend all the combina- 
tions of alkalies w'ith acids vphich exift in the mi- 
neral kingdom. As they have been already deferibed 
in the article Chemistry, Sup^l. we lhall here only 
give a lift of their names. 

Genus I. potass. 

j^. I. Sulphat of potafs* 

2. Nitrai of potafs. 


GbnVS II. SODA. 

1 . Carbonat of foda. 

2. Sulphat of foda. 

3. Muriat of foda. 

4. Borax. 

Genus III. ammonia. 

Spi I . Sulphat of ammonia. 
3. Muriat of ammonia,. 


Class III. COMBUSTIBLES. 


i£o 

Genera. 
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G. I. Sul- 
phur. 


T he combufiible fubftances belonging to the mine- 
ral kingdom, excluding the metals, may be com* 
prehended under the following genera. 

I* Sulphur. 

2, Carbon. 

3.^ Bitumen, 

4. Coal. 

5. Amber. 

' Genus I. sulphur. 

SPECIES I. Native fulphur. 

This fubHance is found abundaiuly in many parts of 
the world, efpecially near Volcanoes, as tlecla, JEtna, 
Vefuvius, the Lipari iflands, &c. It is either in the 
■ flat e of powder, or mafiis'e, or cryfl'dllized. The pri- 
mitive form of its crylHls is an odlohedron, compofed 
i^ig'34* of two four-fided pyramids, joined bale to bafe The 
fides of thefe pyramids, are fcalene triangles, and fo in- 
clined tliat the plane where the bales of the pyramids 
- ^ rhomb, whofe long diagonal is to its fhort as 

2p3.5 4 S’ Sometimes the apices of the pyramids, to 

//Lyauil ufe the language of De Lifie, are truncated; fome- 
times they are feparated from each other by a prifm ; 

Jour, di 
Mirt. 

Mi** 337- 


fometimes they are truncated near their bafes, and a 
low foiir-fided pyramid rifes from the truncature ; this 
pyramid is aJfo fometimes truncated near its apex Fi-1^ 
nally, one of the edges of the pyramids is fometimes 
truncated. For figures of thefe varieties and for the 
laws of their formation, we refer to Mr Lefroy*. ^Jour^d^ 
Colour yellow, with a (hade of green; fometimes 
reddifh (q^). Liiftre greafy, 2. Traiifparency varies 
from o to 4. Caufes double refradion f . Texture t 
com pad, Hardnefa 4 to 5. Brittle, — For Us other 
properties, we refer to Chemistry in this 

Soilhctiines fulphur is mixed with different propor- 
tions of earths, Tliefe combinations are hardly fuf- 
ccptible of accurate delcriptiou. ^ ; %y^. 

Bulphur combines alfo with metals. Thefe combl- 
natioas ihall be deferibed in the fourth clafs. 
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Genus II. carbon. g. IL 

This genus comprehends all minerals compofed of Carbon, 
pure carbon, or of carbon combined with a little earth* 


SPECIES I, Diamond. 

This mineral, which was well known to the ancients, 

is 


Diamond. 


(q^) It then gontaim arfenlc. 









t I'!g. j6. 


Clafs nr. MINER 

Combuf- i‘s found m difFerent parts of Afia, particular))'^ in the 
kingdoms of Golcouda and Vifapour ; it is found alio 
in Brazil. 

It is always cryflallized j but fomctimes fo imper- 
ft!(SlIyj that at the iirll light it might pafs for amor- 
phous* Its primitive form is a regular odtogon-f ^ ; but 
it moi^e commonly afTumes a fphcroidal form, and then 
has ufually 36 curvilinear triangular faces^ hx of which 
are ralfed upon each of the faces of the primitive oCto- 
1 3 ?* f ‘ Its integrant moleculcj according to Haiiy, is a 
regular tetrahedron. — For a more particular account of 
the cry ft al^ of this mineral, we refer the reader to Mr 
jRomS lie Ltjle and Mr Hauy ■j’- 

Texture foliated. Luftre 4. Tranfparency from 2 
to 4* Caufes fingle refraiftion. Hardiiefs 20. Sp, 
gr, 3.5185' to 3»53to:[;. Colour various | fomelimes 
^^^dirnpid, fometimes red, orange, yellow, green, blue, and 
even blachlfh. 

When rubebd it becomes pofitively electric, even 
before It has been cut by the iapidary, which is not 
the cafe with any other gem |):* 

J Mt^y-veaUf It is compofed qf pure carboti f , 

M-'- ‘ 

SPECIES 2. Mineral charcoal. 

J^ii^ermy coal-^lVaks culm* 

This mineral has been found in Hungary, Italy, 
France, Ireland, and Wales. It occurs in ilratihed 
majTcs, or in lumps nefted in clay. 

Colour black. Lpuftre 4, metallic. Opaque. Tex- 
ture foliated. Hardnefs 5 to y. Sp. gr. 1.4 to 1.526, 
Often llains the lingers, InfoJuble in acids. Defla- 
grates with nitre. Does not burn dll wholly ignited, 
and then coufumes Howly without emitting flame or 
finoke. 

It confifts almoll entirely of c/jarcotii, which, as Mor- 
veau has proved, is an oxide of carbon 
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Cotuhi.t* 

tibhs. 


^ CryML 
il 191. 

I your, (k 
iV/m. 
jxix 34.V 


I Id. thid. 


€him. XXXI* 

?a. 

1^4 

Mineral 

fjfiarqcal. 


A L O G Y. 

SPECIES 1. Naphtha. 

This fubftance is found fometimes on the fiirfac^ of 
the water of fprings, qud tometimes iDTuing from oertam 
ftrata. It is found in great abundance in Ferfia. Naphtha 

It is as fluid and t raid parent as water. Colour white 
or yeilawifh white. Smell Itrong, but not difagrceable, 

Sp. gr. w hen white, .70S * or .729 w hen yellowifli, * 

‘^475 t' Fecb greafy. Catches fire on the approach 
of flame, burns with a white flame, and leaves fcarce f 
any rdiduum. 

Infoluble in alcohol. Does not freeze at Fahren- 
heit. When pure naphtha is expofed to the air, it be- 
comes yellow and then brown ; its confluence is increa- 
fedj and it paifes luio pel roimm *. ^ Hakhm 

SPECIES 2. Petroleum. 

This fubftance is aifo found in Perfia, and like wife in 
many couutnes, iu Europe, particularly Italy, France, 
Switzerland, Germany, Sweden, England, and Scot- 
land. ■ 

Not fo fluid nor tranfpareut as water. Colour yellow, 
either pale or with a lhade of red or green j reddifh 
brown and reddifli black. Spndl that of naphtha, but 
Ids pleafaut. Sp. gr, S783 When burned it yields * 
a foot, and leaves a imall quanti|j^' of coally refiduarh. 

By expofure to the air it becomes like tar, and is 
then called mlmrul tar 4 


Mineral tar. 




^ Il ld 
t 6 s 

Aathradte. 


SPECIES 3, Anthracite (a). 

AnthracoUie. 

This fubftance, as Dolomien informs us, is found ex- 
clufively in the primitive mountains. It is always amor- 
phous. Colour black or brownifli black. Luftre 3 to 
4. Strudure flaty. Fragments rhomboidal, Hard- 
nefs 6 to 7, Sp.. gr. greater than that of coal. Often 
ftains the fihgeT:B* 

Burns precifdy like thelaft fpeeJes, and leaves .40 of 
white afhes. According to Dolomieu, it is coiupofcd 
of about 64.0 charcoal, 

325 filiea, 

3.5 iron, 


SPECIES 3. 

This fubftance is found m many parts of Afia, A me- Mineral 
rica, and Europe, It is vifeid, and of a black, brown- tar. 
ilh black, or reddifli colour. Smell fometimes Itrong, 
but often faint. Sp.gr. i.r. A¥hen burned, emits a 
difagrceable bituminous fmelh By expofure to the air 
it pailcs into mUeral piuij and ?nait/ja ^ HaUbeitf 

1 ‘ 1 ri/V/, 

SPECIES 4. Mineral pitch and maltha. 1^0 

This fubftance has a ftrong refemblance to common Mineral 

pitch. When the weather is warm it is foft, and has 

■ ■ - maltha. 


I your, dt 1 00.0 "f 

Mm. It is probable that the charcoal m the two Uft Tub 

XXIX. 33«. is in the fame Itste in wludiit exifls in plum- 

bago, combined with oxygen, but not containing fo 

much as charcoal does ±. 
ibtd* + 

Genus HI. bitumen. 

By bitumen we underftand, with mineralogifls iu ge- 
neral, an oil, which is found in different parts of the 
earth. In various Hates of confiftence. fhefe diffe- 
rent Hates form diftindt fpecies ; in our arrangement of 
which we fhall be guided by the obfervatlons which Mr 
, Hatchett has made in his valuable paper on bituminous 

ycurnaly ii, 

aoi, ^48, 


glafly 

called malihiu Colour black, dark brown, or leddifli, 

Luftre o. Opaque. Sp. gr, from 1.45 to z.'oy. Does 
not ffain the fingers. On a white hot iron it flames with 
a ftrong fmeil, and leaves a quantity of grey affies. It 
it is to the prefeiice of the earths w^hicb cornpofe thefe 
aflies that the great fpecific gravity of this bitumen is 
to be aferibed. By farther iiidnration, it paflTes into 
aJl^halt. 

SPECIES 5, Afphalt. Afphaitt 

of 
of 


This fubftance is found abundantly in many parts 1 
Europe, Alia, Uitd Anicrica, efpecially in the iftand 1 
Trinidad, 


1 65 

G.TII. Bh 
tumcD. 


Colour black or brownifh black. Luftre greafy 2. 

Opaque. Fratiure conchoidal, of a glaffy luftre. Hard- 
nefs from 7 to 8. Veiy brittle. Sp. gr. 1.07 to 1.165 * Kir^atr 

Feel fmaoth, but not greafy. Docs not ftain the fin- . 
gers. Has little or no fmeil, unlcfs when rubbed or 
heated. When heated melts, fwells, and inflames | and 
when pure, burns without leaving any aflies* 

SPECIES 6. Elaftic bitumen, 

Mineral caoutchouc. 

This fubftance was found about the year 1786m 
lead 


173^ 
Elaftic hi* 


(n) This name was given by Hauy from a coah 








ComMif- lead mlm of Odin, near Caftktowrt, Derbylhire 
nix^ntioiTed by Mr De Born. 

Colour yellowiOi or reddifli brown, fometimes black- 
jfli brown. In its appearance it has a Itrong refem- 
bknce to caoutchouc or Indian rubber ; hence its name* 
Confillency various; fometimes fo fok as to adhere to 
the fingers; fometimes nearly as hard as afphalt. When 
foft it is elaftic ; when hard brittle, Sp, gr. 0,9053 to 
* ffakheUy 1 .02 ^ 3 * i 

Infoluhle m alcohol, ether, and oil of turpentine, but 
foluble in oil of olives. Not affedfed by nitric acid. 
When ditUlled, it yields a bituminous oil in foluble in 
f Lamttk^^ alcohol ; the rcfiduum is carbonaceous f. 

There is a variety of this fuhftauce found in a rivulet 
near the mine of Odiu, which, when frefh cut, exactly 
refembles fine cork in colour and texture; but in a few 
days after being expofed to the air, becomes of a pale 
reddiih brown. This fubftance contains* within it a nu- 
cleus of elatlic bitumen. It feems to be the ciaflic bi- 
f Baidjatt tumeii altered in its texture by the water J, 

r ihidt 

173 Genus IV, coal. 

.,G,1V, Co*L The fubftances belonging to this genus are compofed 
of carbon, or rather charcoal, and bitumen. 


MINERALOGY. Clafs III. 

It was A fpecimen of the flat y kind from Air flu rCi called C»mbuf- 
cm/, was compofed of ^ 

47.62 charcoal, 

32.52 maltha, 

20.00 earths, 

^ s*4 


^hyf. Xixi. 




I- B^tchtUi 
\ Kir^wait. 


iSPEClES I, Jet (s). 

This fubftance is found in France, Spain, Germany, 
Britain, and other countries. It is found in detached 
kidneyform maffes, of various fizes, from an inch to feven 
or eight feet in length. 

Colour full black. Luftre 3 to 4 ; internal glaffy. 
Opaque, Hardnefs 7 to 8, Not near fo brittle as 
afphalt. Texture ftriated. Fracture conchoid ah Sp, 
gr. 1,259 "^, It has no odour except when heated, and 
then it refembles the odour of afphaltum. Melts in a 
ftrong heat, burns with a greeuifh flame, and leaves an 
earthy refiduum . 

Tecoines fomewhat ele£lric by friction When 
5 rawjifj/iff.didllkd yields a peculiar acid 

This mineral is formed into buttons, beads, and other 
trinkets. The manufadure has been almoft confined 

|] Jour, ds France II , 

Min, IV, 

SPECIES 2, Cannel coal. 

This mineral is found in Lancafhire, and in diffe-* 
rent parts of Scotland, where it is known by the name 
of parrot coaL ' . 7 ' ' 

Colour black. Luftre common, 2, OpaquiSn Stiruc- 
ture fometimes flaty. Texture com pad, Fradlure cop- 
choidal. Hardnefs 5 to 8. Brittle, Sp. gr, 1.232 to 
j, 426. Does not ftaiii the fingers. 

Kindles eafily, and burns with a bright white flame 
like a candle (t), which lafts but a fhort time. It does 
not cake. It leaves a ftony or footy refid mim. 

A fpecimen of Lancalhire cannel coal, analyfed by 
Mr Kirwan, contained 75.20 charcoal, 

21.68 maltha, 

3,10 alumina and filica. 


41- 

ns 

Cannd 


^ Mineral, 


99,98 f 


ICOilq" 

Cannel coal is fufceptlbk of polifh, and, like jet, is 
often wrought into tiln.kets, 

SPECIES 3. Common coal, 

This very ufefiil combuftibk is never found in thccyiiL 
primitive mountains, but only in th< fecondary moun- 
tains, or in plains formed of the fame materials with 
them. It is always in ftfaU, and generally ahernatei 
with day, faiidftone, or hmeftons. 

Colour black, more or kfs perfect. Luilre ufually 
greafy or metallic, 2 to 4, Opaque, Structure gene- 
rally flaty. Texture often foliated. Fradure various. 
Hardnefs 4 to 6. Sp. gr. 1.25 toi.37. Ufually llaini 
the fingers. Takes fire more Howdy, and burns longer, 
than the laft fpecies. Cakes more or kfs during com- 
buftion. 

Of this fpecies there are many varieties, difttnguifhed 
in Britain by the names of caking coal, rock coal, &c, 
Thefe are too w'dl known to require any defcrj'ption. 

Mr Kirwan analyfed a variety of diflerent kinds cf 
coal ; The refult of his experiments may be ken by 
the following tabic. 


WJiif sha- 
ven CC 13 ], 

Wi^an. 

Swan fey. 

Letirem. 
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61-73 

73-53 


charcoal. 

4"-3 

36-7 

33.14 

^ 3-37 

maltha dc afphi 

*•7 

*■57 

3-33 

5.20 

earths f. 

!00 0 

100.00 

100.00 

100.00 
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SPECIES 4. Spurious coaL Spurious 

This mineral is generally found amidft ftrata of ge-coal. 
nuine coal. It is alfo parrot-coal in Scotland. 

Colour greyifh black, Luftre o to i . Structure ufually 
fiaty. Texture earthy. Hardnefs 7 to 8. Sp. gr, 1,5 to 
1,6. Generally explodes, and buHb when heated, 

Compofed of charcoal, maltha, and afphalt, and a- 
bove i20 of ftony matter, 

17S 

Genus V. amber. G.V. Am* 

SPECIES I. Common amber. her. 

This fubftance, called ekBrum by the ancients, is 
found in different countries ; but moft abundantly in 
Pruflia, either on the fea-ihore, or under-ground at the 
depth of about 1 00 feet, repofing on 'wood^coal It 
is in lumps of different fi*es. 

Colour yellow, Luftre 3 to 2. Tranfparency 2104, 

Fraifture conchoidal, Hardnefs 5 to 6. Sp. gr. 1.078 
to 1.085. Becomes ele£fric by frktion. 

If a piece of amber be fixed upon the point of a 
knife, and then kindled, it burns to the end without 
melting 

By d lit illation it yields fucdnic acid. 

Class 


Haay* 


(s) It was called gagathes by the ancients, from the river Gages in Licia, near whickit was found ; jayei in 
French, o^ahachc in Spanifli, gagath in German. 

(t) Hence it ha^ been called canml eoaL Candhj in the Lancaftiire and Scotch dialcft* is pronounced 
cannel. 
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Meullic 

Ores' 


Class IV. METALLIC ORES. 



>79 

Orders* 


iSo 

Seiicja* 


T his cUfs comprehends all the mmeral bodies, com- 
pofed either entirely of metals, or of which metals 
corjftitute the mofl confiderable and important part* 
It is from the minerals belonging to this clafs that all 
metals are extracted j for this reafon they have obtain- 
ed the name of ores* 

The metals hitherto difeovered amount to 2 1 ; we 
Ihall therefore divide this clafs into 2i orders, allotting 
a diilin£l order for the ores of every particular metal* 
Metals exift in ores in one or other of the four fol- 
lowing Hates : i- In a metallic Hate, and either folitary 
or combined with each other* 2* Combined with ful- 
phur* 3* In the Hate of oxides* 4* Combined with 
acids- Each order therefore may be divided into the 
four following genera* 

I* Alloys, 5* Oxides, 

2. Sulphurets, 4* Salts* 


I* Oxides, 
Order XX* Ores of 


rttifn* 

1 , Alloys* 


Order XXI. Ores of 

rtmm, 

1* Oxides. 


Order L GOLD OE.ES, 


j Sr 


It mnft be obferved, however, that every metal has 
not hitherto been found in all thefe four Hates, and 
that fome of them are hardly fufceptibic of them all. 
Some of the oi ders therefore want one or more genera, 
aa may be feen from the following table. 


Order T* Gol^i ores* 

1. Alloys* 

Order II. Silver ores*. 
j. Alloys. 

2. Sulphurets* 

3. Oxides. 

4. Salts. 

Order II L PLuintim ores* 
T* Alloys. 

Order IV* Ores of merct^ry. 
1* Alloys* 

2 * Sulphurets. - 
3* Oxides* 

4. Salts. 

Order V, Copper ores. 

I* Alloys. 

2. Sulphurets.' 

3< Oxides. 

4, Salts. 

Order VI. Iron ores. 

J* Alloys* 

3. Sulphurets. 

3. Carburets. 

4. Silicated iron* 

5* Oxides. 

6. Salts. 

Order VIL Tin ores* 

1. Sulphurets* 

2. Oxides* 

OrderVJIL Lead ores* 

I* Sulphurets. 

2* Oxides. 

3. Salts. 

Order IX. Zinc ores* 
t, Sulphurets. 

2. Oxides* 

3* Salts* 


Order X. jlniimQniaiQres* 
I; Alloys. 

2. Sulphurets* 

3. Oxides. 

4. Salts* 

Order XI. Bifmuih ores, 

1. Alloys. 

2. Sulphurets* 

3- Oxides. 

Order XII. Arfemc ores* 
i* Alloys. 

2. Sulphurets. 

3. Oxides* 

Order XI H. ores* 

J* Alloys* 

2* Sulphurets* 

3* Oxides. 

4. Salts* 

Order XIV* NicJ^el ores; 

I. Sulphurets* 

2* Oxides, 

3, Salts. 

OrderXV. 3ftmgartfeores* 
I* Oxide??. 

2* Sails. 

OrDerXVLT ^ ungsUa ores. 

1. Oxides* 

2. Salta, 

Order XVII. Ores of mo~ 
fy6dennm. 

1* Sulphurets, 

Order XVII I, Ores of u* 
ra/iium* 

X* Oxides. 

2. Salts* 

Order XIX. Ores of tita^ 
ntutn. 


No metal perhaps, if we except iron, is more widely Where 
fcattered through the mineral kingdom than gold *,ffiund* 
Hitherto it has been found only in a metallic Hate i * 
moft commonly in grabs, ramification^, leaves, or rhom- 
boidal, odlabedral, or pyramidal cry Hals* It is gene- 
rally mixed with quarts, though there are mHancea of 
its having occurred in calcareous rocks* It is not un- 
common alfo to find it diHem bated through the ores 
of other metals ; erpecially iron, mercury, copper, and 
zinc. The great eft quantity of gold is found in the 
warmer regions of the earth* It abounds b the funds 
of many African rivers, and is very common in South 
America and India. Europe, however, is not deHitute 
of this metal. Spain was famous in ancient times for 
its gold mines, and feveral of the rivers in France con- 
tain it in their lands f. But the principal gold minesf 
in Europe are thofe of Hungary, and next to them tbofe 
of Salzburg, Gold alfo has been difeovered in 
den and Norway, and more lately in the county of ^Fhilfra^r 
W icklo w in I relan d J * i 6 , p* 3 6.* 

Genus L Alloys of gold. - 

SPECIES I* Native gold, 

Native gold is never completely pure 5 it is alloyed 
with fome filvsr or capper, and fometimes with iron/^'^jg^ 

In the native gold found in Ireland, indeed, the quan-G.f Native^ 
tity df alloy appears to have been exceedingly fmalL gold. 

Its colour is yellow. Lull re metallic. Fracture 
hackly* Hardnefs 5, Sp, gr. from t3 to p. 

Order II* SILVER ORES* 

Silver isfomid moH commonly in quartz, hmeHone, . 

hornHone; or combined with the ores of other metals, fouiSA-^, 
moll commonly with copper, antimony, zinc, cobalt, 
and lead. This latt metal indeed is feldom totally defi- 
titute of filver. 


Gem us I* Alloys of filver, 
SPECIES I. Native filver 


1S4 

O.L Nativ^-^’ 
Ji tvrr. 


Native filver, i'o called hecaufe the filver is nearly in 
a Hate of purity, forms the principal part of fome " 

the richeft iilver mines in the world. It is fometimes - 

in fmail lumps ; fometimes cty^ftaiHzed in cubes, hcxa-''"^» > 

hedrons, oClahedrous, or dodecahedrons 5 fi>metimes 
leaves, or threads, often fo connedled witli each other 
as to refemble branches of trees, and therefoi e called 
Jendriies* The filver in the famous mines of Fatofi has 
this kft form* When newly ex trailed, it is not unlike 
fmail branches of Hr f. t Bergman*^ 

The colour of native filver is white j often tarniHicd* 

Luftre metallic. Fniaure hackly* Hardnefs 6* 

leahle. Sp* gr. from 10 to 10*338, ^vi p. . 

The filver b this ipecies is almoft couHantly alloyed 
with from .03 to .05 of fome other metal, frequently 
gold or arfeoic. 

£EEC1£| ^ 
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MINERALOGY. 

SPECIES a. Alloy of filver and gold* 

Auriferous naime fhitr. 

Alio ^ of This alloy is not uncommon in filver mines 
filver and Icmr is yellowiih whke» Its luftre metallic. Hardiiefs 
gold. 5. Malleable. Sp. gr. above 10,6, Dr, Fordyce found 
a fpecimen from Norway compofed of 
ya filver, 

28 gold. 


Clafs IV. 


SPECIES 2* Atnimonmted diver ore 
Sulphuret of Jth^r mjtth aulimony and iron. ■ ^ / / 

This orcj which occurs in Saxony and Hungary, igg 
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species 3. Alloy of filver and antimony f , 
Animonlated filler ore. 

This alloy, which is found in the filver mines of Spam 
and (Germany, is fometimes in grains or lumps, and 
fometimes cryftalli^ed la fix4ided prifms, whofe fidca 
are longitudinally channelled 

Its colour is white. Its luftre metallic* Hardnefs 
Brittle* Sp. gr, from 9.4406 § to 10** Texture 


ro 


foliated* Fracture con choidaL Before the blow-pipe 
the antimony evaporates in a grey fmoke, and leaves a 
brown ifii Hag, which tinges borax green. If borax be 
ufed at firft, a filver bead may be obtained. 

This alloy was long fuppofed to contain aidenic, 
Bergman examined it, and found only filver and antw 
mony f Hts analyfis has been confirmed by the ex- 
pet iments of Vauquelm and Selb According to 
Selbj it is compofed of S9 filver, 

1 1 antimony. 


100 


A fpecimen anaiyfed by Klaproth, contained 
84 filver, 

16 antimony. 


100 


Another fpecimen contained 

y6 filver, 

24 antimony. 
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Genus II* sulphurets of silver, 
SPECIES I* Common fulphuret of filver’^- 
J^iireous fiher ore. 




4 CryJiA. 

liL 44 << 


} Brifhn, 
U GeiUrt. 


* Bdirdjret 


feems to be fulphuret of iilver contaminated with anti- AntimonU 
Unony and iron, and ought therefore, in all probability, 
to be confidered merely as a variety of the laft: fpeeies. # 

It is fometimes in mafles, but more frequently cryftalH ii. nS, 
zed in fix- Tided prifms, tables, or rhomboids ; generally 
indiftindl and accumulated together. 

Its colour is iron grey ; often tarnifhed* Its lufiie 
metallic* Fracture uneven. Kardnefs 4 to Brittle. 

Sp. gr. 7*208 f. Before the bio w-^^ipc the fulphur |. 
and antimony exhale, leaving a bead, which may be 
freed from iron by fuiion with nitre ami borax, 

A fpecimen of this ore, anaiyfed by Kiapioth, con<- 
tained 66*5 filver, 

12.0 fulphur, 

1 0.0 antimony, 

5.0 iron, 

1.0 filica, 

0.5 arfcnic and copper. 


95 .0 I Bdfrbge, 

■SPECIES 3. Sulphuret of filver and copper [| j.g^ 

Cupriferous fuip^ura/ed fl^er ore. Sulphuret 

This ore, which is found in the KorbolokInfl< monn-offiivtr 
tains in Siberia, was firft deferibed by Mr Renovantz. 

It ia in amorphous mafies, varying in fize from that of” 
the thumb to that of the fid. 

Its colour is bluifii grey like lead. Luftre metallic. 
Hardnefs 5 to 6. Brittle* Its powder, when rubbed 
on the ikin, gives it a black colour and a leaden glofs. 

Before the blow -pipe the fulphuret of filver melts readily j 
that of copper with difficulty. This ore is compokd 
of about 42 filver, 

21 copper, 

35 fulphur* 


4 Beitrdgef 
ib 301. 
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a. II. sui- 

phurcts. 

Common This ore occurs in the filver mines of Germany and 
fulphuretof fometimes in malTes, lometimes in 
threads, and fometimes cryftallized. Its cryilals 

rt** rj-mnlar n Anbrdrfiii s_ 
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either cubes or regular odohedrons, wbtife angles and 
edges arc often variouQy truncated. For a ddeription 
of the varieties produced by thofc tmneatures, we refer 
the reader to Rome de Lt/lef. 

Its colour is dark bluifii gtey, inclming to black ; 
often taruifhed. Internal luftre metallic. Texture fo- 
^liated. Fracture uneven. Hardnefs 4 to 5. May be 
cut wuth a knife like lead. Flexible and malleable. 
Sp* gr. 6,909:1: to 7*215 H In a gentle heat the iul- 
phur evaporates. Melts when heated to rednefs. 

A fpecimen of this ore, anaiyfed by Klaproth, con- 
tained 85 filver, 

15 fulphur, 

"Too * 


GfNOS III. OXIDES OF SILVER* 

SPECIES X. Calciform filver ore 

This ore was firft deferibed by Mr Widenman. 
is fometimes in malfes, fometimes diffeminated through ji, m 
other minerals. 

Its colour is greyifli black* Its ftreak bright. Its 
luftre metallic, its fradure uneven, Hardnefs 4 to 5. 
Brittle. Sp. gr. confidcrable* Effervefees with acids* 

Melts cafiiy before the blow pipe* Froths v^ith bo- 
rax. 

According to Sdb, it contains 7 ^^5 

15.5 copper, 

12.0 carbonic acid* 


1 00*0 


species 2* Red filver ore (u)* igi 

This ore is very common in feveral German filverKed filv^ 
mines. It occurs in maffes, difieminated and cryftalH- 
zed. The primitive form of its cryftals is a dodecahe- 
dron t, whofe fides arc equal rhombs, and which may be f Fig*3S* 


con- 


ful Kirtt). II. 122 . — Scopoli de Minera Argenti, 

370 j aiS AV»v. Jour, do W II. a84.-/^Vr«m, Jour, de Phyf, XLHI. 2 <)U- Klaproth, BeUrage, I. 141. 





Oi'd«r IV, M I N E 11 A 

Silver* cotifiJere<! aa a fiii- Tided vhornbovdal prifruj terminated 
by tbree-lided fummita*. Sometimes the prifm is 
lengthened, and fometimes its edges j or thofe oi the 
terminating Turn m its, or both, are wanting^. For a de- 
feription and figure of thefe varieties, we refer to J}e 
Lljh 'I* and Hauy 

Its colour is commonly red. Streak red. External 




C&hff. Xviii 

8i* 


Xiy/f, HI, 

+ md. 

t Jour. 

^ is ja J 1 1 1 01,111 1 B. J LJt.EVCtJv- I Ll-i, JV 

fareiie luflve metallic, internal common. Tranfparency from 
i8. p. ai6. 3 to 1 ; fometimes opaque. Fracture fiat conchoidal. 

II Kir^w^ii. Hardnefs 5 to y* Brittle. Sp, gr. from 5*44 [( to 
Becomes eketric by fri^jon, but only when 
infulated f. Soluble in nitric acid, without elFtrvef- 
Kvji. p. 2r, cence;};. Before the blow-pipe melts, blackens, burns 
f Ilauy^T^id. jj blue flame, gives out a white fmoke with a flight 
garlic fmdl, and leaves a fllrer bead ||, 

iHawy,iijV. P^artety i* Light red. 

5 Colour intermediate between blood and cochineal red ; 

\\P^aii^udhf fometimes variegated. Streak orange red. Powder 
black* 

F^arkfy 2. Dark red. 

Colour commonly betw^een dark cochineal red and 
lead grey ; fometimes nearly black, and without any 
fhade of red. Streak dark crimfon red* 

I'liis ore was long fuppofed to contain arfenjc. Kk* 
proth firft afeertained its real compofitfon ^ j and his 
analyfis has been confirmed by Vauqueliu, who found a 
fpecjmen compofed of 56,6748 fllver, 

16.1300 antimony, 

15.0666 fulphur, 

12* 1286 oxygen, 

ICO. 

Klaproth proved, that the filver and antimony are in 
the ftate of oxides j and Vauquelin, that the fulphur 
is combined partly with the oxide of filver and partly 
with the oxide of antimony. Klaproth obtained a little 
fulphuric acid ; but this acid, as Vauqudin, with his 
ufual ingenuity, demonllrated, was formed during the 
analyfis. 

This ore fometimes contains a minute portion of ar- 
t. fenic, but never more than .02 +* 

t^id. p, 8 . ' 

Genus IV. salts of silver. 

SPECIES I, Muriat of filver (x). 

Corn^ow! Jii^er ore* 

This ore occurs at Johanngeorgenfladt in Saxony, in 
South America, See* It is often amorphous, fometimes 
nearly in powder, and fometimes cryllaOked in cubes 
or paralldopipcds. 

Its colours are various : when expofed to the light it 
becomes brown, internal luilre greafy, 2 ; external, 2 
to I. Acquires a glofs when feraped with a knife. 
Tranfparency 3 to J. Texture foliated, Hardnefs 4 
to 5. Sp. gr. 4 745 t to 4*804 lb Before the blow- 
SuppL. VoL. II. Part I. 
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pipe it inftantly melts, and gradually evaporate®, but MrtslUc 
may be reduced by adding an alkali* , ^ 

"J*hat this ore contains muriatic acid, has been long * 
known. Mr Woulfe firft fheived that it contained alfo 


fulphuric acid* : and this difcoveiy has been confirmed 
by Klaproth, according ta whofe analyfis this ore is 17^^' 
compofed of 67,75 oxide of filver, 

6*00 oxide of iron, 

21,00 munatic acid, 

.25 iulphiinc acid, 

T.75 alumina. 

The alumina can only be confidered as mixed wkh 
the ore. Sometimes its quantity amounts to .67 of the 
whole J. f Utd* p. 


157’ 


Order TIL ORES OF PLATINUM (v)* 


191 

Hitherto no mine of platinum has been difeovered* 

It is found in fmall fcales or grains on the lands of the 
river Fin to, and near Garth agena in South America* 

It is always in a metallic Hate, and always combined 
with iron. 


Genus L alloys of platinum* 
SPECIES I* Native platinum. 

Its colour is whitifli iron grey. Magnetic, 
from 12 to 16. 
muriatic acids. 


194 


Spi gr. G. I. Alloy L 
Soluble in nitro-muriatic and oxy- Native pk- 


Order IV* ORES OF MERCURY. 

Mercury is employed in medicine; it ferves to fe- 
parate filver and gold from their ores ; the filvenng of 
looking-glafles, gilding, 6cc. are performed by means of 
it j and its fulphuret forms a beautiful paint. Mines? 

Mercury abounds in Europe, particularly in Spain, 

Germany, and Hungary ; it is found alfo in China (z), 

the Phillipines I), and in Peru, and perhaps Chili (a) j| Garrerr'd* 

in South America. The mod productive mines 

mercury are thofe of Idria * ; of Almaden, near Cordo- , 

va in Spain, which were wrought by the Romans (e) ; ^ 

of the Pakdnate f ; and of Guanca Vdica in Peru (c)* xxxvi. p. 

Mercury has never been found hj Britain, nor hasyii- 
any mine werth w'orking been difeovered in France* 

It occurs mod commonly in argillaceous Ihillus, lime- and vii. 
Hones, and fandfiones. 

Genus I. alloys of mercury* 

SPECIES r* Native mercury. 196. 

Native mercury is found in moil mercurial mines ; jtG-hAllofi 
is in fmall globules, fcattered through different kinds 
Hones, clays, and ores. 

Fluid* Colour white. Sp. gr, about 1 5.6. 

Gg SPECIES 


mercury* 


(x) Kirmi* II. 113, — No^* Comm* PeiropoU XIX. 482. — Monneh Mem, Scav* Piang, IX, 717. 

(v) See Bro^nriggf PhiU Tranf* XL VI. 584. — Leijois^^ iUd* XL VIII. 638. and L. 148. — Margrafj Mem, 
BerUny 1757, p* 3? 4* — Macquer^ Mem* Par^ 1758, p* lip* — Buffhuy Jour* de Phyf, III. 324.^ — Mor^eauj ibid, 
VI. 193. — Bergmant Opufi, II. 166. — TiUeif Mem, Par, 1779» p* 373i and 385, and 54^, — CrelU CrelPs An- 
r«/f, 1784* I Band- 328* — IVtUhy Maneb^er Memoirs j HI- 467. — Mujfm Pufehkinf Ann, de Chtm* XXIV* 
205 * — MorveaUi thid, XXV. 3* 

(r) See EntrecoUds heitres Edificanies* 

( a ) See Molina^ s Natural Hijiory of Chits, 

( B ) See Bo^le^s Natural Hiftury of Spaint and Min. N® X xxi* p, J55* 

(c) See l/ilotds Memoirs concermng Amerka. 
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M I N E R A 

bjecies i, AmtJgam of filver 
Niiiive amalgam. 

This mineral has betii found in the filver mine of 
Sahlbevg t, ill die province of Dalecarliaj in Sweden ; 

In the mines of Deux Fonts in the Palatinate; and 
in other places. It is in thin plates, or grains, or cry- 
ftalliaed iu cubes, paiallelopipeds, or pyramids. 

Its colour is fiivery white or grey. Full re mctalliCp 
Creaks when cut. Sp. gr. above jo. 'fringes gold 
white. Before the blow-pipe the mercury evaporates 
and leaves the filver. 

A fpecinien of this amalgam, analyfed by Klaproth, 
contained 64 mercury, 

36 fiiver. 

too § 

Somelirhes It contains a mixture of alumina, and 
fometimes the proportion of mercury is fo great that 
the amalgam is nearly as foft as pail e, 

GiKUS II. SULPHURETE OF MERCURY, 
species I. Common fulphuret []. 

2^ative ^inmbar. 

This ore, which is found in almoil all mercurial 
mines, is fometimes in veins, fometimes diffeminated, 
fometimes in gpins, and fometimes cryftallized. The 
form of its ciyiiais \i a tetrahedroh or tbree-fided py- 
ramid, moll commonly wanting the fummit ; fometimes 
two of thefe pyramids are joined bate to bafe ; and 
fometimes there is a three fided prifm interpofed be- 
tween them 5f- 

Its colour is red. Its ftreak red and metallic. Luftre 
when cryftallized 2 to 5 ; when amorphous, often u- 
Tranfparency, when cryftalllzed, from i to 3 ; when 
amorphous, often q. Texture generally foliated. Hard- 
nefs from 3 to fi. Sp. gr. from 5.419 to 10.1285. 

Before the blow- pipe evaporates wdth a blue flame 
and fulphUreoue Imell. lufoluble in nitric acid 

Varkty i . Dark fed. 

Colour cochineal red- Hardnefs 6 to y. Sp. gr. 
when pure, 10.12B5 t 7 fometimes only 7.2, or even 
6-188 t* 

Var'id^ 2. Bright red. 

Colour commonly fcavlet. Sp. gr. 6.9022 J to 

5‘4^9 II- 

Genus III. orides dt mercury, 

SPECIES r. Hepatic mercurial ore 

This ort, which is the moil common m the mines of 
Idria, is always amorphous, and is often mixed with na- 
tive mercury and cinnabar. 

Its colour is fomewhat red. Its ftreak dark red and 
brighter. Luftre comrnonly metallk. Hardnels from 
6 to 8. Sp. gr. from 9.2301^ to 7.186 f. When 
heated the mercury evaporates. 

Though this ore has never been accurately analyfed, 
chemiib have concluded that the mercury which it 
contains is in the ftate of a red oxide, beraufe it is in- 
foluble in nitric and foluble in muriatic acid When 
pureft, it contains about .77 of TOercury It contains 
alfo fome fulphur and iron. 

Werner has divided this fpecies into two varieties, 
the c(.mpaU and the The fecond is often nothing 
more than bituminous fhak impregnated with oxide of 
mercury \\* 


Metallic 

Of£5. 


LOGY. Clafs IV. 

Genus IV. mercurial sAtfs. 

sPECiEs J. Miiriat of merciuy 

Catajs&Us mere ary, 

This ore, which occurs in the Palatinate, k foiue- Mercurfsl 
times in fcales, fometimes in grains, and fometimes cry- Salts, 
ilallizcd. Its cryflals are either fmall four or fix 
prifm s whofe fides are rhombs f, or cubes, or four- fid 
pyramids wanting their angles. They are always veryii, ^26. * 
fmali and generally coiifufed. f Jieme d^ 

Its colours arc various; but it is mofi frequently 
white. Its lullre, when white, is pearly. Sometimes ' 
opaque, and fometimes femitranfparent. Lvaporaies 
before the blow- pipe, 

Mr Woulfe difeovered that this ore generally con- 
tains feme fulphurre acid J:, Specimens have been found t P&rL 
in which the quantity of fulphuric acid exceeds that of 
the muriatic J, 




Order V. COPPER ORES, 


Many of the moft ufeful utenfils arc formed of cop- 
per r it enters largely Into the compofition of brals, 
bronze, and bell metal ; not to mentiuii the dyes and 
paints of which it is the bails. 

Copper mines abound in moft countries. They 
wrought in China, Japan, Sumatra ; the north of Afri- 
ca ; ill Ctiili and Mexico ; and in moft parts of Europe; 
efpecially Britain, Germany, Ruffia, Hungary. 

Copper is found moft commonly in rocks of horn- 
blende, fill ft us, and quart ai- 

aozr 

Genus I, alloys of copper, Gd. Alloys. 

SPECIES I. Native copper II . bJativecop- 

Native copper occurs now and then in the greater 
number of copper mines : Sometimes it is in maflcs,|i 
fometimes in plates and threads, which afTnme a variety Cartheufir., 
of forms; and fometimes, as in Siberia, it is cryftallized 
in cubes, or other forms nearly rdembling cubes f. j 
Colour commonly that of copper, but fometimes darkjewr. de 
brown. Luftre meiallic. Streak brighter. FraCture^^j'y 
hackly. Flexible and malleabie. Hardnefs 6 to 
Sp. gr. from 7.6 * to 8.5844 f . 

SPECIES 2. White copper ore :f. 
nf capper y iran^ and arjamc. 

This ore, which is fa id to be uncommon, 
mafies. Colour white. Luftre metallic. Fracture un- ^93 
even. Hardnefs 8 to 9. Brittle* Sp. gr. 

able. ^ Ixir/Miu. 

Before the blow-pipe gives out a white arfenicalvL 132. 
fmoke, and melts into a greyi^h black flag J . 

Genus II. eulphurits of copper. 

SPECIES I* Common fulphuret of copper ||. 

P^iircGTiS copper ore. 

This ore, which is found in Cornwall, Hungary, atid Common 
Siberia, occurs in maffes, plates, threads, and cryftafii-^^ ^ 
zed in fix-fided prifms, or four-fided pyramids, joined 
bafe to bafe. ii. 144* 

Colour bluifh grey. Streak brighter grey. Luftre 
metallic. Hardnefs 4 to 7. Sp. gr. 5^452 f to 5.565 * 
fometimes fo low as 4.129^. Detonates with nitre. * GAlirri. 

Before the blow^-plpe it ihelts eafily ; and while the Fu-t 
fion exhibits a green pearl, which, on eoolkg, is cove- 
red with a brown cruft* Tinges borax green. 

Werner makes two varieties of this Ore : the firft he 

calls 


Min. ii, 

laS. 

f Fursfjf, ibidt 
occurs in p. 509. 


J Widenman, 
^04 

G. IL 3ul- 
phuret«. 
Copper. 





Ores. 


Cop]<sr 

pyri+es. 
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Older IV, miner 

Copper calU frtJip its fra^Rre f and the fecpnd, for the 

fame rcnfoiij lie calls foUauJ, This laft is fomewliat 
darker coloured than the fidt, but in other refpe£ls they 
Sgree, ^ 

SPECIES t- Copper pyrites'*, 

Teih^ ctippir ore. 

This ore, \vbich is probably nothing elfe than ful- 
phuret of iron combined with copper, and which, there- 
forCj would be more properly placed among iron ores» 
h found frequently in copper mines, and mixed witi^ 
common pyrites or fiilphuret of iron. It i$ fometimes 
amorphous, and fometimes cryftallized. Its cryltals are 
eiUier three or four fided pyramids applied bafe to bafe, 
or fiic-lided plates. 

Its colour is yellow ; often tarnifhed. Its internal 
luftre metallic. Hardnefs 6 to 7; fometimes 9. Brittle. 
Sp. gr. 4,3 i4f to 4.08 J, Deflagrates ; but does not 
detonate with nitre 

Before the blow-pipe decrepitates, gives a greerJUi 
fuLphureous fmoke, ami melts into a black mafs, which 
tinges borax green. Does not effervefee with nitric acid. 

SPECIES 5. Purple copper ore ||, 

This ore is found in mafl’es, or plates, or difTemina- 
ted ; fometimes, alfo, it is cryltallized in od.ahedrons. 
Colour various, but moft commonly purple j intenially 
reddifh. Streak reddiih and bright. Luftre metallic* 
Hardnefs 6 to 7. Brittle. Sp. gr, 4.9 -6 to 4.983 
EfFcrvefccs with nitric acid, and tinges it green. De- 
flagrates with nitre* Before the blow- pipe melts readi- 
ly, withour fmoke, vapour, or fmell ; but is not redu- 
ced. Tinges borax a bright green, 

A fpeciniei) of this ore, analyfcd by I^laprotb, con- 
tained 58 copper, 

18 iron, 

19 fulpbur, 

5 o^yg'^n. 


4 'griffon, 

£ U. Min, 

li. 141. 


106 
Purple cop- 
per ore. 

II Kir^un^ 
ii* 142. 


^ nu. ir. 


4 Fi:ttf0gej 

Jj. » S6i 
'I07 

Grey cop- 
per ore. 
i Kirxvan, 

§ 

Zr7?f, id, 
34J- 


f 

Jour, 
Min. N« 

^xxi. 512 . 


100 f 


SPECIES 4* Grey copper ore 
This ore is found in Cornwall, Saxony, Hungary, 
See. It is often amorphous, but often alfo cryftallized. 
The primitive form of its cry Hals is the regular tetra- 
hedron I but, in general, either the angles or the edges, 
or both, are truncated or bevelled §, 

Colour fled grey ; often tarnifhed, and then dark 
grey. Streak dark grey ; fometimea rcddifli brown. 
Powder blackifh j fometimes with a tint of red* Luttre 
metallic, Hardnefs 7 or 8, Very brittle* Sp. gr, 
4,8648 II , Deflagrates with nitre. Before the blow- 
pipe crackles, but at laft melts, efpecially if aflifted by 
borax. The bead gives a white fmoke, without any 
particular fmel! ; tinges borax yellow or browniflt red, 
but does not unite wdth it. 

A fpednaen of this orje from Cremnitz, analyfed by 
Klaproth, contained 3 1 copper, 

14 filver, 

34 antimony, 

3 iron, 

II fulpiiur. 


93 


A L O G Y. 

Napion, in an ore frqm the yalley of found Metallic 

copper, fllver,. ^nd antimony, nearly in the fame pro- 
portions, but more iron, and fome arfenic Savordi, 
as Baron Born informs ns, befides the ingredients ofr/j,, v.173, 
Klaproth*s analyfis, found Tome gold and mercury in 
grey copper ore f : and lOaproth himfelf found lead in I ik 
moll of the other fpecimeiis which he examined* 


2CS 
G. [if. 
OiUes. 
Red oxtJ* 


Gesms in. oxfDEs of copper* 

SPECIES 1* Red oxide of copper J* 

Florid red copper ore — Red copper ghifs* 

This ore is found in Cornwall, and many other conn, 
tries. It occnjrs in malFcs, dilfemmated, in fcales, and|i^ 135^”* 
cryflallized* The figure ofitscryflals is mofl commonly 
the odlahedron §, § Hauy, 

Colour commonly cochineal red. Streak brick red. 

Lullre femi metallic, Traufparency, when amorphous, ^ 
generally o j when cryftallizcd, 3 or 4- Hardnefs from 
4 to 7, Soluble with effervefcence 111 nitric acid. Be- 
fore the blow- pipe mdts eafily, and is reduced. 

This ore w^as fuppofed to be compofed of carbonic 
acid and red oxide of copper ; but a fpecimen, exami- 
ned by Vaiiquclm, which couflfled of pure cryflals, con* 
tained qo acid ||. It mull therefore be confidered as an p 
oxide of copper. 

Werner has made three varieties of tills ore, which, 
from their texture, he has denominated ec: 7 ipa^/f foliated^ 
and Jihrous, The lirfl is fcldom or never found cryflal- 
lized, aud is opaque ; the fecond occurs amorphous, 
cryflaUized, and in fcales ; the third is carmine, ruby* 
or fcarlet red ; and occurs always in fliort capillary cry- 
ilals* or delicate flakes* ^ 

Tiiis ure fometimes contains a mixture of red oxide 
of iron ; it is then called brick red copper ore^ copper 
maltn^ or copper ochre. 

This ore is fometimes mixed with bitumen. Its co- 
lour is then brownilh black, and it is called pitch ore, 

SPECIES a. Green oxide of copper ^* _ _ 

r* r j e 73 Green oxide 

GreenfifidoJ Peru, of copper. 

This ore, which w^as brought from Peru hy Dombey, * 
k a grafs green powder, mixed with grains of quartz. h* MS* 
When thrown on burning coals, it communicates a 
green colour to the flame. It is foluble both in nitric 
and muriatic acids without elfervefcence. 'I'he folutioii 
is green. It was fuppofed to contain mmiatic acid 
bu t Vaiiqudin has difeovered that the appearance o f Mem, Par* 
this acid was owing to the prefence of fome common 
fait, which is accidently mixed with the land ^ 

GhNCS IV. SALTS OF COPPER* N* 

SPECIES 1 . B1 Lie c a rbo n a t of co]}per ( p ) . ^ ^ 

Momiahi hke — A^ure de epkere — Blue caU of copper — ^ 

. , . , ale carbot 

ihis ore, which occurs m the copper mines of Sibe-nat uf cop- 

ria, Sweden, Germany, Hungary, Cornwal, &c. is ei-P^^* 
iher amorphous or cryftallizcd* The cryflals are fmall, 
and difficult to examine. According to Rome de Lifle, 
their primitive form is an odahedron, the fides of which . 
are jfofceles' triangles, and two of them more inclined 
than the others Be that as it may, the cry flals of f hk 

blue carbonat of copper are often rhomboidal prifms, 343- 
either regular, or terminated by dihedral fummits ||. ' » 

Its colour is azure or fmalt blue. Streak blue* Hard- 343. 

g 2 nefs 


(t>) Kirwn, II. i 2 ^.~Morveau^ Mem, Dijon ^ 1782. I Semflre^ p. icOp 
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nefs 4 to 6. Brittle. Sp. gr. 3.608 It effervefees 
with nitric acid, and gives it a blue colour. Before the 
■^blow-pipe it blackens, but does not melt. Tinges bo- 
rax green with effervefcence. 

The cryflals, according to Pellttier, are compofed of 
66 to 70 copper, 

18 — 20 carbonic acid, 

8 — 10 oxygen, 

2 — 2 water. 

Fontana firfl difeovered that this ore contained car- 
bonic acid gas. 

Variety i. Earthy blue carbonat. 

Mountain blue. 

This variety generally contains a mixture of lime. It 
is never cryftalllzed ; and fometimes is almoll in the 
ftate of powder. Luftre o. Texture earthy. 

Variety 2. vStriated blue carbonat of copper. 

Euftre glaffy. Tranfparency, when cryltallized, 2 ; 
when amflnrphous, i. Texture ftriated ; fometimes ap- 
proaching to the foliated. 


♦ Beitrage^ 

ii 290. 


aia 

Sulphat of 
copper. 


SPECIES 2. Green carbonat of copper (e). 

Oxygenated carbonat of coppet — Malachite, 

This ore is generally amorphous, but fometimes it is 
cryftallized in four-fided prifms, terminated by four- 
fided pyramids. 

Colour green. I..uftre filky. Hardnefs 5 to 7. 
Brittle. Sp. gr. 3.5? «* .1-.6S3 t- Eff^vefees 

with nitric acid, and gives a blue colour to ammonia. 
Before the blow-pipe it decrepitates and blackens, but 
does not melt. Tinges borax yeUowifh green. It is 
compofed of carbonic acid and green oxide of iron. 

Variety i. . Fibrous malachite. 

Texture fibrous. Opaque when amorphous ; when 
cryftallized its tranfparency is 2. Colour generally 
grafs green. 

Variety 2. Compa61 malachite. 

Texture compact. Opaque. Colour varies from the 
dark emerald green to blackifh green. 

A fpecimen of malachite from Siberia, analyfed by 
Klaproth, contained 58.0 copper, 

^8.0 carbonic acid, 

12.5 oxygen, 

11.3 water. 

200*^ 

This fpecies is fometimes mixed with clay, chalk, 
and gypfum, in various proportions ; it is then known 
by the name of 

Common mountain green. 

Its colour is verdigris green. Luftre o. Tranfpa- 
rencyotoM. Hardnefs 3 to 4. Brittle. Texture 
earthy. Effervefees feebly with acids. Before the blow- 
pipe it exhibits the fame phenomena w’ith malachite. 

SPECIES 3. Sulphat of copper. 

For a defeription of this fait, fee Chemistry, 

648. in this Supplement, 

AvfeYiiat of copper f . 
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fometimes olive green, Luftre glaffy. Tranfparency Metallic 
from 4. to 2. Fradlure conchoidal. Hardnefs 4 to 7. ^ 

Before the blow-pipe deflagrates with an arfenical fmoke, 
and melts into a grey coloured bead. This bead, fufed 
with borax, leaves a button of pure copper ||. 

Klaproth difeovered that it was compofed of oxide 
copper and arfenic acid. Cortrua!^ 

Sometimes this ore is combined with iron. It thenp. ay. 
cryfbdlizes in cubes. Thefe cubes arc of a dark green 
colour ; before the blow-pipe they frothe, give out an 
arfenical fnaoke, and do not fo quickly form a grey bead 
as the arfeniat of copper * Ibid. p. 

Order VI. IRON ORES. »9- 

To deferibe the ufes of iron, would be to write the 
hiftory of every art and manufacture, fince there is not 
one which is not more or Icfs dependent upon this ufe- 
ful metal. Nor is its abundance inferior to its utility. 

It exifts almoft everywhere, and feems, as it were, the Mines, 
bond which conneCts the mineral kingdom together. 

Genus I. alloys of iron. 

SPECIES I. Native iron (f). -- 


SPECIES 4 


ai3 

Ollvt copper orr. 

\°^rtoan. This orc is found at Caratach in Cornwal. It isge- 
ii. Ii 1. nerally cryttallized in fix-fided coinprefled pnims. Its 
colour is olive green. Streak fometimes ftraw coloured, 


Native iron has been found in Siberia and in Perujro,,. 
in immenfe maffes, which feemed as if they had been 
fufed. Thefe maffes evidently did not originate in the 
place where they were found. See Firr falls, Suppl, 

Colour bluifh white. Fradure hackly. Luftre me- 
tallic. Malleable. Magnetic. Hardnefs 8 to 9. Sp. 
gr. 7.8. Prouft has difeovered, that the native iron 
found in Peru is alloyed with nickel 

Genus II. sulphurets of iron. Jour ,‘ i )\, 

SPECIES I. Common fulphuret of iron ^74- 

Pyrites a 1 5. 

This mineral occurs very frequently both in ores 
mixed with other bodies, for inftance in flates.^ It 
often amorphous, and often alfo ciwftallized. T. he pri- fuiphurct of 
mitive form of its cryftals is either a regular cube or an iron, 
odohedron. The varieties of its form hitherto deferi- * 
bed amount to 30; for a defeription of which we 
fer the reader to Rome de Ltfle f . ^ ritologia. 

Its colour is yellow. Its luftre metallic. Hardnefs f Crj^a/. 

8 to 10. Brittle. Sp. gr. 3.44 to 4.6. Soluble 
nitric acid with effervefcence. Scarce foluble in fiil- 
phuric acid. Before the blow-pipe burns with a blue 
flame and a fulphureous fmell, and leaves a brownifh 
bead, which tinges borax of a fmutty green. 

Variety 1. Common pyrites. 

Fi-afture uneven. Flardnefs 10. Decrepitates when 
heated. Emits a fulphureous fmell when rubbed. Not 
magnetic. It occurs often in coal mines and in flatcs. 

Variety 2. Striated Pyrites. 

Texture ftriated. Hardnefs 10. Not magnetic. 

Variety 3. Capillar)^ 

Colour often Reel grey. Found in needle-form cry- 
ftals. Uncommon. Not magnetic. 

Variety 4. Magnetic pyrites. 

Found in maffes. Texture compact. Hardnefs 8, 

9. Slightly magnetic. Seems to contain kfs fulphur 
than the other varieties. 

In pyrites the proportion of the fulphur to the iron, 
is variable; and this explains the variety of its cryftallinc 
forms. 

Genus 


Ie') Kirw. II. lii.— Fontana, Jour, de Phyf. XI. ^09-— Klaproth, Beitrdge, II. 287. 

\y) Pallas, Phi Tranf. LXVI. 523.-7?»^/n de Celts, ibid. LXVIII. 37.— See alfo Sehretber, Jour, do 
Phif.yFLl. 3.5 and Stelin, Phil. Tranf. LXIV. 461. 




Order IV. 


MINER 


IronOre^. GSNU^ HI- CARBURET OF IROII, 

V-— ' V SPECIES 1. Plumbago^* 

^ 1 1 Graphite o f Wc r ner. 

This nihieral is found in England, Gt:rmany, France, 

* Kir^uff, Spain, America, &c. It occurs in kidney-form lumps 
ih s®' of various fr/es. Its colour is dark iron grey or brown- 

iih black; when cut, blulfo Luflre metallic, 

from 3 to 4. Opaque, Stradure flaty. Texture fine 
grained, plardnefs 4 to 5. Brittle* Sp. gr, from 
1.987 2.089; after being foaked in water 2.15; 

after being iieated 2..^, and when heated after that 
, 2.41 t* Feela iomewhat greafy. Stains the fingers, and 

* marks flrongly. The ufe of this mineral when mann- 
fiiduied into pencils is known to every perion. 

1 1 s c o m p o fit i o n was d ifeo vered by S ch cd c, Whe n 
pure it contains 90 carbon, 

10 iron. 
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But it is often exceedingly impure : A fpecimen* for 
iiiitance, from the mine of Fluffier, lu Frauce, analyfcd 
by Vauqndin, contained 23 carbon, 

2 iron, 

38 filica, 

37 alumina* 


4 yijwr. fii 

I Mifi 

I xii. p . 16, 

G. IV* 

! En«ery. 

* Kirvtfsjtf 


I f 

! 


loot 

Genus IV. iron combined with silica. 

SPECIES I* Emery*. 

This mineral is commonly djifeminated through other 
foffils, but fometimes in the Eaft indies it occurs in 
large malTes. 

Its colour is btuifli grey, greyifh brown, or bluifh 
black, often covered with a yellowifh rind ; internally 
it difeovers red or purple fpots. Luff re i or o ; in 
fome parts 2, and metallic* Opaque. Hardnefs 14. 
Brittle* Sp. gr. 3.92 f- Before the blow-pipe it 
blackens and gives a fmutty yellow tinge to borax. 

According to Wiegleb it contains 
95.6 filica, 

4.3 iron* 


99.9 

Genus V* Oxides of iron. 

This genus is very extenfive ; for iron is much more 
frequently found in the ilate of an oxide than in any 
other* 

Black oside SPXCiES 1- Black oxide of iron 

Common masnelk iron Jlone—BlaohiJh oBohedral iron ore. 
ii.ijS. * This fpecles of ore is very common in Sweden ; it is 
found alfo in Switzerland, Norway, Ruffia, &c. It 
■f occurs in maffes, plates, grains, and crydallized. The 

primitive form of its cryftals is a regular oaohedron 
17 s/ Sonietimes two oppofite Tides of the py- amrda are tra- 
$ peziums, which renders the apex of the pyramids cunei* 

? form. Sometimes the ctyftals pafs into rhomboidal pa- 

N° rallelopipeds, "‘and into dodecahedrons with rhomboidal 
I xxxiii.6j9. faces J- 

f KirtpQtCt Its furface is browntfh black ; internally bluifh grey* 
j Powder black * . Streak blackifh grey, brighter, Luftre 

* metallic. Hardnefs 9 to 10. Brittle. Sp. gr. from 

I ^our.% 4-094 to 4.688 f. Attraaed by the magnet, and ge- 

I Min. nerally pofTefled of more or lefs magnetic virtue To 

I 


ST9 

G.V. 

Oxides. 
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this fpecies belongs the magnet. Before the blow -pipe Metabic 
it becomes browner, but does not melt. Tinges borax , 

dark green* 

When pure it confitls entirely of oxide of iron ; and 
this oxide appears to contain from .15 to .24 oxygen, 
and from .76 to .85 iron J* Undoubtedly it confifts f 
of a mixture of iron in tw'o different flates of oxida- h- 
tion. It is often alfo mixed and contaminated, with ^- 5 ^’ 
foreign ingredients. 

There are two varieties of this ore. The hrft is 
w'hat we have juft deferibed ; the fecond Is in the form 
of fand, and has therefore been called 
Magnetic fand 

This fubftance Is found in Italy, Virginia, St. Uo-'h — Dupu* 
mingo, the Eaft Indies, and in the fand of the river ^ 

at Aberdeen in Scotland. It is black, very hard, mag' 
netic. Sp. gr. about 4.6 Not altered by the blow- 
pipe melts into a black glafs with potafs, and 

into a green glafs with microcofmic fait, both opaque f . + Fe««rcy, 
It probably contains fome fihca, as Kirwan has fop- 


pofed % . 


Chfjfj. il, 

1^17. 

t Miff, ii, 
161. 


SPECIES 2* Specular iron ore <|J. 

Feroligifie. 

This ore is found abundantly in the ifle of Elba neargp^^yj^j. 
Tufeany. It ts cither in maifes or cry ftallized. The iron are. 
primitive form of its cryftals, and of its integrant mok' 1 iL 
cules, is the cube. *, llie varieties hitherto ob for ved 
amount to 7. Thefe are the rhomboidal p^^ralLfopipcd;^f^^/;j^ 7 vv 
the cube, with three triangular faces inftead of two ofji* 
its angles diagonally oppofite; two fix- Tided pyramids,*" 
applied bafe to bafe, wanting the funmuts j, and 
times the angles at tlie baTes, and fometimes the aker^ xxxlii. 660. 
nate edges of the pyramid ; a polyhedron of 24 fides, \ h\. 39* 
refembling a cube with three triangular faces for two 
angles diagonally oppofite, and two triangles for the 
reft of its angles. For a defeription and figure of thefe 
varieties, we refer to Rome de Llfld f and Hmy J, \Cr^JiAih, 

Colour fteel grey; often tarnifhed, and beaut ifoliy 1S9. 
iridefcent, refieSing yellow, blue, red. Streak red. 

Pow^der dark red. Luftre mieialiic* Hardnefs 9 to 
10. Not brittle. Sp. gr. 5.01 16 f to 5.218 Slightly ^ 
magnetic. Little altered by the blow-pipe. Tinges | 
borax an obfeure yellow,. 

This ore, according to Mr Muffiet, Is compofed of 
66. 1 iron, 

2.1.2 oxygen, 

10*7 water and carbonic acid, 

2.0 lime* 


1 00.0 y ^ ^ Plifhf. 

The quantity of oxygen here ftated ia probably too lil 
fmall, owing to the unavoidable inaccuracy which re- 354. 
fobs from the dry ^way of analyfis which Mr Mufhet 
followed* 

Micaceous iron ore 

Is generally con fide red as a variety of this fpecies* 

Kirwan, however, foppofes it to contain carbon, and 
to be 3 diftintft fpecies* 

It is found in Saxony, and in the ifie of Elba, &c* 
generally in amorphous malTes, compofed of thin fix^ 
fided laminse. ' Colour iron grey* Streak bluifh grey* 

Luftre metallic* Opaque. Feds greefy. Hardnefs 5 
to 7* Brittle, Sp. gr. from 4.5^ to 5.07. Slightly 

magnetic,- ^ 
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Imn OreSi magnetic* InfiulUc by tire blow*pjpe. Tinges borasi 
^ greeniih brown. 

f t*EGiES 3. Laminated fpecukr iron ore. 

Per pyrQceti of Han j. 

Tkis ore^ which is found at Montd\)r in Auvergn, 
was iifually arranged under the lail fpecies ; but has 
been feparated from it, we think properly, by Mr Hauy, 
bccc^ufe the form of its cryflals is incompatible with the 
fuppolition that their primitive nucleus h a cube, as we 
have feen is the cafe with common fpccular iron ore. Its 
cryflak are thin o£lagonal plates, bounded by li3^ liuear 
# Dr trapeziums, alternately inclined different ways 

Colour ffeel grey. Powder reddifh black. Luftre 
metallic ; furface polifhed. Fracture glaffy. Very 
brittle ■j'. Hauy fuppofes that this ore has been pro- 
duced by fire, and accordingly has given it a name 
'which denotes its origin. 

SPECIES 4. Brown iron ore:]:. 

This fpecies of ore is found abundantly in Britain, 
particularly in Cumberland and Laiicafliire ; and k is 
alfo very common in other counties. It confifts of the 
brown oxide of iron, more or kfs contaminated with 
other ingredients. 

Its colour is browm, 'Tts ftreak reddilli brown. 8p. 
gr. from 3*4771 to 3*95 1. Before the blow-pipe 
blackens, but does not melt. Tinges borax grceujfii 
ydlow. 

Parldy r* Brown hematites. 

'The name hematites (bloodffonej was probably ap- 
plied by the ancients only to thofe ores which are of a 
red colour, and have fome refemblance to clotted blood ; 
but by the moderns it is applied to all the ores of iron 
which give a reddilh coloured po’W'der, provided they 
be of a fibrous texture. 

Brown hxmatkes occurs in maffes of various fiiapes, 
and it is faid alfo to have been found crykailized in five 
or fix fided acute angled pyramids. Colour of the fur- 
face brown or black, ibmetimes iridefeent; ; internally 
nut brown. Powder red. Texture fibrous* Hardnefs 
8 to lo. Brittle. Sp. gr, 3*789 J to 3.951 ||. Not 
magnetic. 

This variety has not been analyfed, hut it feems to 
confift of brown oxide of iron, oxide of manganefe, and 
% alumina 

Varkiy 2 , Compact brown Iron ffone* 

This variety occurs in mafles of veij various and 
often fantaftieal fhapes. 

Colour brown. Internal luftre metallic. Texture 
compad. tlardnefs 6 to 9. Brittle. Sp. gr. 3.4771 ^ 

Variety 3. Brown fcaly iron ore. 

This variety is generally incumbent on other mine- 
rals, Colour brown, Luftre mnallic. Stains the 
fingers, marks ftrongly. Feels undiious* Texture fo- 
liated. Hardnefs 3 to 5. Brittle. So light as often 
to float on water. 

Variety 4. Brown iron ochre. 

This variety occurs both maflive and diffeminated, 
Colour from nut brown to orange* Luftre o. Strongly 
ftaiiis the fingers. Texture earthy, Hardnefs 3 to 4. 
When flightly heated reddens. 


j[ 


Min. in 

164. 


• Bri£hn. 
f Kirweii, 


^^4 

Red iron 
ore. 

t Kir^^ h. 
e68. 


SPECIES 5. Red iron orc|:. 

Colour red. Streak blood red. Sp. gr, from 3*423 
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to 5 -065. ^Before die blow* pipe UacJscnSj but does Metafile 
not melt* Tinges borax ycllowifti ojive grrecn. When 
digefled in ammonia, it becomes black and often mag- 
uefcic* 

P (jrk/y r . Red haematites. 

Found in maffes, and all the variety of forms of fta- 
ladites. Colour between brown uh red and ft tel grey. 

Powder red. Internal luftre metallic. Texture fibrous. 

Hardnefs 9 to 10. Brittle. Sp. gr. 4.74 ^ to 5*005 ■f. ^ GcHtrt* 
When pure it conftfts of red. oxide of iron, but k of- f 
ten contains manganefe and ahimiiM;};* | 

V arkiy 2. Compact fed iron ore. MM. ii. 

Found maffive and ilalaftitic ; fometimes in cryftals*^> 
of various forms,- but they feem to be only ftfcoiidary ; 
fometimes in columns like bafalt. 

Colour between brown red and fted grey. Stains 
the fingers. Luftre i to o ; often femimerailic. Tex- 
ture compadl. Hardnefs 7 to 9. Brittle. Sp. gr. 

3.423 to 3,76 Sometimes invefted with a rofy redg Ktrwait^ 
ochre. 

Variety 3. Red ochre. 

Found fometimes in powder, fometimes indurated. 

Colour blood red. Stains the fingers. Luftre o. Tex- 
ture earthy. Hardnefs 3 to 5, Brittle. 

Variety 4. Red Icaly iron ore. 

This variety is generally found incumbent upon other 
iron ores. Colour between cheny red and fteel grey. 

Stains the fingers, Lullrc filky, inclining to metallic. 

Texture folutted. Feels undluous. Hardnefs % to 4- 
Brktle. Heavy. 

SPECIES 6. Argillaceous iron ore f|. ArgU^cc* 

Oxid of iron combined or mixed whh ciay^ mis iron 

This ore is exceedingly common ; and though it con-^«'e. 
tains lefs iron than the fpecies already deferibed, it is, ^ 
in this country at leaft, preferred to them, becaufe 
method of extrafting pure iron from it is ealier, or ra- 
ther becaufe it is better underftood. 

Colour moft commonly dark brown. Streak red or 
ydlowifii brown. Sp. gr. from 1.673 to 3,471 *. Be- ^ 
fore the blow-pipe blackens, and tinges borax olive 
green and black ilh. It is compofed of oxide of iron, 
alumina, lime, filica in various proportions. It gene- 
rally yields from 30 to 40 per cent, of iron. 

Variety i. Common argillaceous iron ore. 

The minerals arranged under this variety differ con- 
fiderably from each other in their externa) charaderg. 

They are found in maffes of various ftiapes, and ofttu 
form large ftrata. 

Colour various fhades of grey, brown, yellow, and 
red. Streak reddifti yellow or dark red. Luftre o- 
Hardnefs frojn 3 to 8. Smell earthy when breathed 
upon. 

Variety 2. Columnar 'or fcapiform iron ore. 

This variety is found in columns, adfiering to each 
other, but eafily feparable : They are commonly in cur- 
vat ed, and their furface is rough. Colour browniOi red. 

Streak dark red. Slightly ft a mg the fingers. Luftre 
o. Adheres ftrongly to the tongue. Sound hollow. 

Feel diy. Texture earthy. 

Variety 3. Adnofe iron ore* 

This variety is found in maffes, and is commonly len- 
ticular. Colour gnierally brownifh red* Luftre mc- 
Texture granular. Hardnefs 5 to 9, 


tallic, nearly. 
Brittle. 


Variety 


I 
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Iten Orea . VartH^ 4. Nodtilar, Of kidiief-form iron ore, 

^ * ^tiUs or £n^I^Qne* 

This variety, which was mentioned by the ancients, 
is generally found under the form of a rounded kuob, 
more or lefs refernbling a kidney, though fometinnes it 
is quadrangular j and it contains within it a kernel, 
which is fometimes loofe, aud fometimes adheres to tlie 
outhde rind. Colour of the ftone ydlowiflx brown ; of 
the kernel ochre yellow. Surface generally fouled with 
earth, Luftre of the rind metallic j of the kernel q, 
Hardnefs from 4 to 7, Brittle. 

Varkty y* Pifiform or granular iron ore. 

This variety occurs in rounded malTes, from the fize 
of a pea to that of a nut. Surface rough. Colour cam- 
monly dark brown. Streak yellowi/h brown, Hardnefs 
5 to 6* Brittle* 

The oolitic ore found at Creufot, near mount Cen% 
belongs to this variety. It is compofed of 
50 lime, 

30 iron, 

20 stlumina. 
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l.ow^land srHciES 7* Lowland iron ore 

I iron ore. This fpecies of ore is fuppofed to conlift of oxide of 

• Kif^. it iron, mixed with day and phofphuret or phofphat of 
iron. It is called lowland ore, becaufe it is found only 
ill low grounds ; whereas the lail fpecies is more com- 
monly in high grounds ; and is therefore cally highland 
ere* 

This ore occurs in amorphous maiTes, and alfo in 
grains or powder. Its colour is brown. Streak yellow- 
I iih brown, Lullre O3 or common. Texture earthy. 

I Hardnefs 3 to 5. 

F" arieiy i , Meadow lowland ore. 

Colour blackifli or yellowifh brown : Both colours 
oken meet in the fame fpecimen, Found :n lumps of 
' ' various lizes, often per fora terh Fradure com pad. Mo- 

derately heavy* 

Frequently yields from 33 to per cent* of iron. 

Far'iety 2, Swampy iron ore. 

This variety is generally found under water. It is 
in lumps, which are commonly perforated or corroded, 
and mixed with land. Colour dark yellowifli brown, 
or dark nut brown, Hardnefs 3 to 4, Brittle. Sp. 
gr, 3*944, It often contains .36 of iron, 

P'ariety 3. Moraffy iron ore. 

This variety is found either in a loofe form or in per- 
forated lumps. Colour light yellowifli brown. Stains 
^ ^ the fingers, Hardnefs 3, Friable. 

<^,Vt,Salts, Genus VI, salts of ircm* 

SPECIES I. Sparry iron ore (o )* 

This ore is common in Germany, France, and Spain, 


A L 0 G Y. 

It is found fametim^s in amorphous ma lies j and fome^ 

times cryftallized. 

Its colour is white ; but It becomes tarnifhed by ex- 
po hire to the air, and then alTumea various colours. 
Streak grey or white. External luilre often metallic ; 
internal common or glaffy, Tranfparency i or 2 j fotne- 
times o. Texture foliated. Fragments rhomboidal. 
Hardnefs 5 to 7, Brittle- Sp. gr. 3,6 to 3,81c* Not 
magnetic. Soluble in acids with very little efiervef- 
cence. Before the bIow*pipe decrepitates, becomes 
brown jfh blacky and magnetic \ but is fcarcely fufible. 
Tinges borax fmutty yellow^ wuth fome tffenefcence. 

This ore^ as Bergman afeertained, confifts of iron, 
lUanganefe, lime, and carbonic acid- 

One fpecimen, according to his analyfis, contained 
38 irorij 
24 manganefe, 

3 8 carbonat of lime. 
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Metallic 

Orel, 


IC^ 

Another contained 


22 iron, 

28 mangantfej 
50 carbonat of lime* 


ICO 

Whether the iron be combined with the carbonic 
acid is Hill a difputed point. The cryftals of this ore 
are rhomboidal parallelopjpeds } which is precifely the 
form of carbonat of lime. This amounts nearly to a 
demon ftrat ion, that the carbonic acid is combined with 
ihe lime j and that* as Cronftedt and Hauy have fup- 
pofed, this ore is merely carbonat of lime, contamina- 
ted with a quantity of the oxids of iron and manganefe, 

s ? E c 1 E s 2 , A rfe n iar of iro n ; Arfi! slat 

Mr Prouft has dffcovered this ore in Spain; Its e'o- iron* 
lonr is greenilh white* Its texture gr a mikr. Ihfolubie 
in water and nitric acid* When melted on charcoal, 
the arfenical acid efcapes with effervdeenc^ ** ^ 

SPECIES 3* Sulphat of iron, 

For a defeription of this fait, fee CHEMisriiY, n*? S’ulpto of 
631, in this Suppl* iron. 

Ord'Er VII, TIN ORES (h). 

Tin is employed to cover plates of iron and copperj ^ 
and to fiiver the backs of looking glafics : It enters in- 
to the compofition of pew-ter ; and forms a iA;ry ku- 
portr* t article in dyeing. 

Tin ores are by no meauft fo common as the ores of 
the metals which we have already tlefcriberl. They ' 

are found only in the privdti^e mountain t (i). Hence 
Wenier fuppofes them to be the moH ancient of all me- 
taEic ores* They occur mo ft frequently in granite, 
fometimes in porphyry, but never in limellone 

Almoft^ 


(g) Kir<s^. II. ipo — Bergman, II. ii^;~Bayen. Jour, de Phyf. VIl. 213 — Razowmow/ii, Mem. Laufanne,, 
1783, p. 149. 

(h) Geoffrey, Mem. Par. 1738, p. 103. — Moi^waui Ann. de Chim, XXIV. 127. 

(1) Geologifts have divided mountains irto three clalTes ; prmtU’oe,feeondary, and tirliary. The primitive oc- ■ 
cupy the centre of all extenfive chains s they are the higheft^ the moft. rugged, and exhibit the moft pointed tops. 
They are considered as the moft ancient mountains of the globe. 

The fecondary mountains occupy tlie outiide of extenfive ranges. They are ufually compofed of ftrata, more 

or lefs inclined, and commonly reft againft the fides of the priraitN-e taountalns The tertiary moiintains are 

msch fmaller than the others, and are often folitary. We ufe the terms primitive, feeondary, &c. merely as 

proper 








240 

Tin Orcf. 


G, L Sul- 

phu rcby 
tiuiphuret 
of tm and 
copper 
* Kir XV* iL 

Citrnxvalj 

p. It, 

I Klaproth. 


MINES 

Altnofl: the only tm mlnC^ kriown to Europeans are 
thofe of Corriwal, Devonfliire, Sascony, Boliemia^ Sile- 
fia, Hungary j Gallicia ; thofe of the I'fland of Eanca 
and the peninfula of Malacca in India ; and thofe of 
Chili and Mexico and America, 

Genus 1. sulphuxets of tin, 

SPECIES I, Sulphnret of tin and copper^, 

"Tin ^yrkes. 

Hitherto this ore has only been found in Corn- 
waL There is a vein of it in that county, in the parifli 
of St Agnes, nine feet wide, and twenty yards beneath 
the furface f , 

Its colour is ycllowifh grey,pafRhg into the fteel gtey. 
Not unlike grey copper ore, Euflre metallic. Hard- 
nefs y to 6, Very brittle, Sp, gr* 4-35 Before 
the blow pipe it melts eafdy, with a fulplmreous fmell, 
into a black bcad^ ami depofits a bluifh oxide on the 
charcoal. 

The compofition of this ore, 33 Klaproth informs us, 
was firit difcovered by Mr Rafpe, According to Kla- 
proth^s analylis, it is compofed of 
S 4 tiJij 

36 copper, 

25 fulphur, 

3 iron, 

2 earth. 


O, n . Ox- 
ides. Brown 
c?xide of tin 
^ Kit w * ii, 

J57, 


■f Jour* de 

ixxii. 575, 
^Cryjialhg* 
ill 413* 

H FhHof* 
Mag . iv. 


§ Rmc 


f BAtragt^ 

ii. ^56, 


100^ 

Genus II. oxides of tin, 

SPECIES T. Brown oxide of tin*". 

'TlnJiom---^WQmhm* 

This ore, which may be confidered as almod the on- 
ly ore of tin, occurs in mafles, in rounded pieces, and 
cryftallized. Thefe cryftals are very irregular, Hauy 
fuppofes, that their primitive form is a cube f \ but Ro- 
me de Lille, with more probability, makes it an odfohe- 
dron f I and in this opinion Mr Day agrees with him ||. 
The o£tohedron is compofed of two four-iided pyra- 
mids, applied bafe to bafe. The fidcs of the pyramids 
are ifofceles triangles, the angle at the vertex of which 
Is 70®, and each of the other angles 55°, The Tides 
of the two Pyramids are Inclined to each other at an 
angle of 900 The primitive form, however, never 
occurs, but cry flats of tindone are fometimes found, in 
which the two pyramids are feparated by a prifm. For 
a complete defeription of the varieties of the cryflals of 


A L O G Y. Clafa IV, 

tindone^ we refer the reader to Romt ds Lyi^ and 
Day*. _ . , 

Its colour is commonly brown. Streak grey, Hm vl- # Fhih/* 
nefs 9 to 10. 8p, gr. 6.9 to 7.0. Brittle, Mag, iMd, 

VarUiy i. Common undone. 

Colour dark brown ; fometims yellowifh grey, and 
fometimes nearly white. Streak light grey. Somewhat 
tranfparent when crydallized. Hard nefs 10* Sp- gr, 

6,9 to 6.97* Before the blow' pipe it decrepitates, and 
on charcoal is partly reduced. Tinges borax white. 

According to Klaproth, it is compofed of 

77.50 tin, 

21.50 oxygen, 

,25 iron, 

,75 filica. 

100.00 f 

Varuty 2. Woodtm* 

This variety has hitherto been found only in Corn* 
wal. It occurs alw'ays in fragments, w hich are general- 
ly rounded. Colour brown ; fometimes inclining to yel- 
low. Streak yellowdfh grey. Opaque, Texture fibrous, 

Harduefs 9. Sp, gr 7,0. Before the bkw-pipe be- 
comes brownidi red ; decrepitates wdien red hot, but is 
not reduced. 

Klaproth obtained from it .63 of tin ; and, in all pro- 
bability, it is an oxide of tin nearly pure. 

Order VIIL ORES OF LEAD- 

The ufeful purpofes to which lead in its metallic 
date is applied, are too well known to require deferip* 
tion. Its oxides are employed in painting, in dyeing, 
and fometimes alfo in medicine. 

Ores of lead occur in great abundance in aim oft every 
part of the world. They are generally In veins ; fome- 
times in fdiceous rocks, fometimes in calcareous rocks. 

Gsnus I, sulphurets of lead. G. r. Sub 

SPECiES I. Galena, or pure fulphuret of lead 
This ore, which is very common, is found both in 
mafles and cry ftalliKed , The primitive form of its cry- phuret of 
dais is a cube. The mod common varieties are the cube, lead- 
fometimes with its angles wanting, and the oftohedron, f 
compofed of two four- Tided pyramids applied bafe 
bafe ; The fummks of thefe pyramids are fometimes cu- 
neiform, and fometimes their folid angles are w-anting [| * Ij 
Its colour is commonly bliiilh grey, like lead, Streak^^-^ 
bluifh grey and metallic, Lu lire metallic. Sometimes 

dain« 


proper names, without affirming or denying the truth or falfehood of the theory on which thefe names are found- 
ed. That the reader may have a more accurate idea of the compofition of thefe different claffes of mountains, 
we have fubjoiued a lid of the fubdances w^hich, according to Werner, enter info the compofition of each. 

I, pRiMARV Mountains, 

4, Argillaceous fhiftus, 7. Shiftofe porphyry, 

8. Quart?, 

9- Primitive lime done. 

Secondary Mountains, 

3, Second aty^ iimeftone, 

4, Shidofc hornblende. 


1. Granite, 

2. Gneifs, 

3. Micaceous fhidus, 


5. Syenite, 

6. Porphyry, 

IL 

j. Argillaceous fhiftus, 

2, Rubble done. 


10- Serpentine, 

1 1, Topaz rock. 


5, Grunftein, 

6, Amygdaloid. 


III. Tertiary Mountains. 


I, Tra]?, 

2- Argillaceous diidus, 
3. Stratified limeftone, 


4. Saadflone, 
Breccia, 

6. Coalf 


7, Chalk, 

8, Sulphat of lime, 

9, Rock fak, 


10. Ferruginous clay, 
XI, Potters earth. 


in>»v 





Order VIII, MINER 

Oreanf flairti fingm. Texturg ft>liatcd. Fragments cubi- 
, H^rdaefa 5 to y j foinetimes even Bnttle, 

I ff'at/on, 6,884 to 7-786 Jp Effdrvefces with nitric and 

muriatic acids* Ueforc the blow-pipe decrepitates, and 
mdta with a#ftilphureous fmell ; part fmks into the 
chare t>aL 

It h connpofed of from *45“ to *83 lead, and from .08 5 
to *t 6 of fulphiir* Tt generally^ contains fome filver, 
and fometimes alfo antimony and xinc, 

F^arkiy i. Common galena. 

This variety ,c or re fponds nearly with the above de- 
feription. Bp* gr* 7 051 to 7.786. Sometimes llains 
the lingers, 

CompaB galena t 

Found only in amorphous mafles. Texture compact, 
inclining to tobated* Hardnefs 6 to 8. Sp. gr. 6.886 
to 7,444* Lutlre common. Streak lead grey, brighter 
and metallic. Often feels greafy, and ftains the fingers. 
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Sulphuret 
ef lead, 
vitfi filver 
and anti- 
mony, 

* Alfrmii, 

1! tp. 


species 2’ Sulphuret of lead, with lUver and antimony*. 

Plumhlferom anilmomated fillet ore. 

Found in amorphous mafi’es. Colour grey* Hard- 
nefs 5 to 6, Brittle. Sp* gr* from ^*2 to 8. 

Variety T* Light grey filver ore* 

Colour light blnifii grey* Streak light bluifli grey, 
and brighter, LuHre metallic* Texture compact. Be- 
fore the bio W' pipe partly evaporates, and leaves a filver 
bead cm the charcoal, furrounded by yellow dult. 
According to Klaproth, it contains 
48*06 lead, 

20.40 filver, 

7,88 antimony, 

12*35 fulphur, 

2*25 iron, 

7*OD alumina, 
filica* 




98.09 1 

Variety 2* Dark grey filver ore. 

Colour iron grey, verging on black* Powder black, 
and llainsthe fingers* Lutlre o, Texture earthy* 
According to Klaproth, it contains 
41*00 lead, 

21.50 antimony, 

29.25 filver, 

22.00 fulphur, 

1*75 

1. 00 alumina, 

.75 filica. 


97 ‘^S J 

1^5 SPECIES 3* Blue lead ore 

Blue lead This Ore, which is found in Siberia, Germany, and 
li occurs fometimes in mafles, 

' ' and fometimes cry ftallized in Itx-fided prifnis* 

Colour between indigo blue and lead grey ; fometitnea 
inclining to black* Internal lullre metallic. Streak 
brighter* Texture compadl* Hardnefs 6. Sp* gr* 
f Gellfrt. 5.461 f. Before the blow-pipc melts with a low blue 
flame and a fulphureous fmell, and is eafily reduced, 

SPECIES 4* Black Lad ort‘ 4 :* 

This ore, which is found in Germany and Brittanny, 
Sup PL* V^OL* IL Part L 
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Black l^ad 
ore* 

4 Kinxf. 

#21* 
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Metallic 

Qirs. 


* GdUrt. 
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and which is fuppofed to be c6uinioB galena decayed, 
is fometimes in ftaU^lites of various forms, and ibme- 
times cryfiallized in lix-fided prifmfi, which are general- 
ly truncated and confufed* 

Colour black, often with fome flreaks of red* Streak 
light bluilh grey* Internal lufire metallic- Hardnefs 
5 to 6* Brittle. Bp* gr. from 5*744 1| to 5-77** Be- 
fore the blow^-pipe decrepitates, melts eafily, and is re- 
duced* 

According to the experiments of Laumont, this ore 
is a fill pbu ret of lead (or rather fulphuret of oxide of 
kad), mixed with fome phofphat of lead* 

SPECIES 5 * Sulphuret of lead, bifmutb, and filver* Sulphuret 

This ore, wbicli occurs in the valley of Schapbacli in of lead, bif- 
Saxony, was firft taken notice of by Selb, and after- m’ldi, and 
wards deferibed by Weidenmaun and Emerling* ^ 

Its colour is light bluifh grey. Its lufire metallic 
Its fracture uneven, Hardnefs 5. Melts eafily before 
the blow pipe, emitting fome fmoke, and leaves a filver 
bead* 

A fpecinieiJ, analyfed by Mr Klaproth, contained 

33 .0 lead, 

27.0 bifimitb, 

1 5.0 filver, 

16.3 fulpbur, 

4*3 iron, 

0*9 copper. 

96. f 

ii* 497 - 

Genus IL oxTUES OF lfai>* 438 

SPECIES I* Lead ochre G. n*Ox- 

This ore, which is a mixture of the oxide of 
with various earths, is found mafiivej and various de- j 
gret’S of hardnefs* 105* 

Its colour is either yellow, grey, or red. Luftre o* 
Tranfparency O to i * Hardnefs 6 to 8 ; fometimes in 
powder. Sp. gr. from 4.165 to 5*545}. Texture 5 
compad* Effervefees with nitric and muriatic acids* 

Eafily reduced by the blow-pipe, leaving a bhek flag, 

Tinkfs the lead be mixed with too great a proporucm of 
earth. 

GekVS III* salts of lead. g* nr. 

SPECIES I. Carbonat of kad Salt?. 

White lead f par, 

This ore of lead, which is very common, is fometimes 4 *7* 

in maffes, and fometimes cryllalliztd* But the cryilal- 103, 
Jizatioii is in general fii coufufed, that the primitive 
form of the cryilals has not yet been afeertained (ft). 

Its colour la white. External luttre, waxy or filky, 
from 3 to I ; internal i to 2. Generally fomewliat 
traufparent. Hardnefs 5 to 6. Brittle. Sp. gr. from 
5.349 t| to 6.92 Efiervtfcei with nitric and muriatic I! 
acids when they are heated. Soluble in fat oils* Black- ^ ^pdin^r 
ened by fulphuret of ammonia*. Decrepitates when 
heated* Before the blow-pipe, in a fdver fpoou, k be-C^iw. k* 
comes red by the yellow cone of the flame, while the 5 6* 
blue cone renders it yellow f. On charcoal it is iiume-'*' 
diatdy reduced. 

It contains from .60 to *85 of lead, and from .18 tosi^. 189* 
.24 of carbonic acid* It is generally contammated with 
carbonat of lime and oxide of iron* 

H h SF£C1ES 


(k) See Hmy^ Jour, de Min. XXXI. 502. and Roms de L'tjle^ III* j8o. 
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^PECiBs 2. Pliofphat of kad *. 

This ore, which is found in Siberia, Scotland, Eng' 
iandj Germany, Canmhia, Brittany, is fometimea 
amorphous, and fomcljmes cryftalhy.ed. The primitive 
form of its cryftab, according to Romd dc Lille, is a 
tladecahedroit, confiftiiig of a fiK-hdcd rectangular prifm, 
terminated by fix*lided pyramids, the Tides of which are 
ifofccles triangles ( l). Sometimes the pyramids are 
truncated, and even altogether wanting. The cryllals 
of this ore are often acicular. 

Its colour 13 commonly green ; fometimes yellowifh 
or brownifh, or greyifli white* Streak commonly green- 
i(li white. Pov.'dcr yellowiih. External ludre, w^axy, 2 
to Somewhat tranfparent, except when its colour is 
greyifh white. Hardnefs 5 to 6, Brittle. Sp. gr* 
from 5.86^ to6.27f. Infoluble in water and fulpliu- 
rio acid, and nearly inrohible in nitric acid ; fuluble in 
hot muriatic acid, wdth a flight effervefccnce Before 
the bloW'pipe it eafily melts on charcoal, and crjftalli- 
zes on cooling : with foda the lead is in fome meafure 
reduced. 

The comporition of this ore was flrfl; difeovered by 
Gahn. 

According to Fourcroyb analyfis, a fpecimen from 
Erie n bach in Alface conflfts of 

56 phofphat of lead, 

Z phofphat of iron, 

2 water. 

100 

Or it contains 79 oxide of lead, 

1 oxide of irons 
18 phofphoric acid, 

2 water. 


According to Fourcroy, from whom the whole of 
this defeription has been taken, it is compofed of 
65 arfeniat pf kad, 

27 phofphat of lead, 

5 phofphat of iron,* 

5 w^ater, 


Metallic 

Orcsi. 




! * Airn.di. 
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SPECIES 5. Molybdat of lcad (m). Mohhd!*t 

This ore, which is found in Carintliia and at Lead-^f 
hills in Scotland, w'as firit mentioned ill 1781 by Mr 
Jacquin (n). It occurs either in maiTes, or cryitallizcd 
in cubic, or rhomboidal, or cdlohedrai plates. 

Its colour is yellow* Streak white. Luftre w^axy. 

Generally fome what tranfparent. Texture foliated* 

Fra^lure conchojdal. Hardnefs 5 to 6* Sp. gr. 5.486f ; ^ Macqttartfi. 
when purified from its gangue by nitric acid, 5*706 | haubett^ 

Soluble in fixed alkalies and in nitric acid. Commu^ 
fiicates a blue colour to hot fulphuric acid. Soluble in 
muriatic acid, and decompofed by it. Before the blow- 
pipe decrepitates, melts into a yellowifli grey mafs, and 
globules of kad are reduced [|. || 

Klaproth firfl proved that this ore was molybdat of 
kad, 

A very pure fpecimen, analyfed by him, contained 
64.42 oxide of lead, 

34.25 molybdic acid, 

* ^ BekriJgt^ 

98.67^ _ 

According to the analyfls of Mr Hatchett, it is com- 
pofed of 5B.40 oxide of kad, 

38*00 molybdic acid, 

2,10 oxide of iron, 

,28 filica. 


a4t 
Arfeniat 
of kad, 

5 Kirw. ii. 
XO5;* 

* Freujfl^ 
your, dc 
Piv/ XXX. 

394. 

Phofphat 
and arfc- 
niat of 
lead. 

f Kiriv, ii, 
410 . 


I Btljon-, 


JOD^ 

SPECIES 3. Arfeniat of kad 
This ore, which has hitherto been found only in An* 
dalufla in Spain, and alwaysr in quartz or feldfpar^ is in 
fmall raafles. Colour meadow green, often pafilng into 
wax yellow, l.uflre waxy, 2. Tranfparcncy 2. Be- 
fore the blow-pipe it melts, and retains its colour, and 
does not cryilallize on cooling. When heated to white- 
11 efs, the avfcnic acid efcapes, and the kad is reduced 

SPECIES 4, Pliofpliat and arfeniat of lead. 

Aejetno pht^^fpbai uf kad 'I*. 

This ore, whIHi has been found in Auvergne in 
France, is either in mafles, or cryilallized. in fmall fix- 
fided prifms, with curviiineal faces. 

Colour yellow! fii green, or (hews akernate layers of 
pale and light green. Powder yello wdfh. The cry flak 
are fome what tranfparent ; but when, mafitve, this ore 
is opaque. Hardnefs 5 to 7* Brittle, Sp. gr. 6-8465 J* 
Solubk in hot muriatic acid, but not in nitric Wlien 
heated It decrepitates. Before the blow pipe melts ea- 
Ijly, effervefees, emits a white fmohe, with an arfenical 
fmell. Some particles of kad are reduced, a brown 
fluid remains, which cryflallizes on cooling like phof- 
phat of kad. 


98.78^ 

Macquart found a fpecirnen to contain 
5S.74 lead, 

4.76 oxygen, 

28.00 molybdic acid, 
4.50 carbonat of lime, 
4*00 fllica. 


^ Fhih 

Tranf 
Ixxxvi, 3IJ* 


f ymr, dt 
Mia. 
xvU, 32* 
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Its gangue is carbonat of lime* 

SPECIE s 6. Sulpbat of lead*. 

This ore, which is found in Angkfey and in Anda- ;. . 
hifia, k generaUy cry flail ized. The cry flak are regu-Jead* 
lar octahedrons f, and very minute. * 

Colour white. Luftre 4. Tranfparency 4* Before 
the blow-pipe It is immediately reduced. ^^Hauyt 

The compofition of this ore was ftifl afeertained by 
D r W i t b eri n g- Mi«^ N ® 

xxxi. jo^i 

OederTX. orbs of zinc, 

HiTHi:iLTO zinc has not been applied to a great va- 
riety of ufea. It enters into the compofition of brafs 5 
it is ufed in medicine f and Morveau has ftiewn that its 

oxide 


(l) Cn^aL III. 391* See alfo .Bauy^s remarks on the fame fubje^t in the ^otir, de Min. N^XXXI. 506* 

(m) IL 212 — Klaprot/j, Ann. d^ Chm.Vlll. 103. — HaichtU^ PhiL Tranf, 1796, p, 285* 

(u) In hb Mifidhfi^a Aupriaca^ Vol, II. p, 139, 
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Order IX. MINER 

Ores of oxide might be employed with advantage as a white 
paint. 

Ores of zJnc are very abundant | they generally ac- 
company lead ores, particularly galena. Calamine^ or 
oxide of zinc, has never been difcavered in the primitive 
mountains. 


145 
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fuLphuret 
of zinc. 

^ Kir^v, il lead. 
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Genus I. stTOPHtrstETs of 7iNCi 
SPECIES I. Common fulphuret of zinc 

This ore very commonly accompanies fulphuret of 
It occurs both in amorphous maffes and cryllah 
The primitive form of its cryilals is a rhumbtii- 


your, ds 
Min. 

xxxai. 669. 
|Fig. 4C, 

S Fig, 4f- 




t 

Jour, de 


dal docU'cahedron, conlliling of a lixdided prifm, termi- 
nated by tbree-fjded pyramids. All the faces of the 
cryflaU are equal rhomlis. This dodccahedrcn may be 
mechanically divided into four equal rhomboidal pat^al- 
Iclopipeds, and each of thefe into fix tetrahedrons, whofe 
faces are equal ifofcelcs triangles. The figure of its in- 
tegrant particles is the tetrahedron, fimilar to ihefef » 
The principal varieties of its cryflals are the tetrahe- 
dron ; the octohedron \ the oftohedron with its edges 
wanting^f j a 24-fidcd cryflal, 12 of whofe faces are tra- 
pezoids, and 1 1 elongated triangles^; and, laftly, a 28- 
lided figure, which is the la ft variety , augmented by four 
II See equilateral triangles [|. 

and Colour yellow, brown, or black. Streak reddifh, 
brownilh, or grey, Luitre commonly metaOic, Ge- 
’ neraliy fomewhat tranfparent. Texture foliated. Hard- 
nefs 6 to 8, Sp, gr, 3.95 * to 4. 1665 f. Before the 
blow-pipe decrepitates, and gives out white flowers of 
zinc, but does not melt. Borax does not afled it. 
When . breathed upon, lofes its luftre, and recovers It 
very flowly 

Varidj I, Yellow blende. 

Colour commonly fiilphur yellow, often pafling into 
olive green or brown ifh red. Powder pale yellow. 
Streak yellowufh or reddifh grey, not metallic. Lull re 
metallic. Tranfparency 2 to 4. Often phofphorefccs 
§ Btrgma,,, fcraped or rubbed _ 

u.'345. According to Bergman, it Is compofedof 

64 zinc, 

20 fulphur, 

5 iron, 

4 fluor acid, 

I filica, 

6 water* 

Variety 2, Brown blende* 

Colour different fliades of brown. Surface often tar- 
nifhed* Powder brownifh grey* Streak reddifh or 
yellowifh grey, not metallic. Luilve commonly metal- 
lie, Tranfparency o to 2. 

A fpectmen of this variety, analyfed by Bergman, 
contained 44 zinc, 

17 fulphur, 

24 filica, 

5 iron, 

5 alumina^ 

5 water* 
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nifhed blue ; tips of the cryftals often blood red. Pow- MetaiUc 
der brown ifli black. Streak reddifh, brownifb, or grey, 

Luftre common or metallic. Tranfparency 0 to i - the 
red parts 2* Hardnefs 8* 

A fpedmen of this variety, analyfed by Bergman, 
contained ^2 zinc, 

26 iulphur, 

4 copper, 

8 iron, 

6 filica, 

4 water. 


T /W 333, 100 ^ 

Variety 3. Black blende. 

Colour black, or browaifh black j fur face often tar- 


100^ 


Genus II. oxides of zinc. 
SPECIES j. White oxide of zinc f, 
Caiamme* 


^ Bergman, 

146 
G.IL 
Oxide?. 
White ox- 

This ore is either found loofe, or in maffes, or 
ftallized* The primitive form of its cr)'ftals appears, ^33— 
from the mtchanical divtfion of one of them by Mrh'3^i' 
Hauy, to be an oiffohedron compofed of two four- 
fided pyramids, whofe fides are equilateral 
But the cryflals are minute, and their figure not very 
dillindl.. They are either four or fix-fided tables with 
bevelled edges, fix -fided prifms, or three -fided pyra- 
mids. 

Colour commonly white, grey, or yellow* Lull re 
often o, fometimes 2 or i. Opaque* The cryflals are 
fomewhat tranfparent. Hardnefs from 4 to 9, fome- 
times in powder. Sp, gr* from 2*585 to 3.674 }. When ® 
heated, becomes elcclric, without fri£lion, like the tour- 
maline ||. Not blackened by fulphuret of ammonia. 

Soluble in fulplmric acid. Before the blow-pipe de- . 

crepitates, and does not melt. ^ ^ 

This ore confifts of oxide of zinc more or lefs conta- 
minated with iron, filica, lime, and other foreign ingre- 
dients. In one fpecimeii Bergman found the following 
ingredients ; 84 oxide of zinc, 

3 oxide of iron, 

12 filica, 

I alumina* 


lOOfl 

In another fpecimen, which gelatinized with acids like 
zeolite, EUproth found 66 oxide of zinc, 

33 filica, 


ii. 313* 


99 

In another fpecimen, analyzed by Pelletier, the con- 
tents w^re 52 filica, 

36 oxide of zinc, 

12 water, 

100* *pbTx*‘ 

Mr Kirwan has divided this fpecies into three varic-4j^' *** 

ties. 

Variety i* Friable calamine. 

In maffes which eafily crumble between the fingers, 

Luftre o- Opaque, Texture earthy. When ks co- 
lour is white, it is pure oxide of zinc ; when yellow, it 
is mixed with oxide of iron. The white often becomes 
yellow when placed in a red heat, but refumes its colour 
on cooling. Common in Chinaj where it is called 
ban or are of Tutena^o. 

h 2 


Variety 
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Oret of 
Antimony* 


^47 
G. 111. 
Salt?. 

Sulphat of 


MINER 

Vanet^ i. Compact calamine. 

Colour different (hades ol grey ; fometimes yellow 
or brownilh red, Luffre o. Opaque, Texture coin- 

Variety 3. Striated calamine. 

This variety alone is found cryftallized ; but, like 
the others, it is alfo often amorphous. Colour whitc^ 
and alfo various fiiades of grey, yellow, and red. Some- 
what tranfparent. Texture ftriated. Luffrc 2 to i. 

Genus III. salts of zinc. 

SPECIES I. Sulphat of zinc. 

For a defcription of this fait, we refer to Che- 
mistry, n° 643. Suppl. 

Order X. ORES OF ANTIMONY. 


Antimony is much ufed to give hardnefs to thofe 
metals which olhervvife would be too foft for certain 
purpoftsT printers types, for inftance, are compofcd of 
lead and antimony. It is ufed alfo in medicine. 

Oies of antimony are found abundantly in Germany, 
Hungary, France, Spain, Britain, Sweden, Norway, 
fee. They often accompany galena and hjcmatiies. 
They are found both in the fecondary and primitive 
llratlfied mountains. Their gangue (o) is often quartz 
and fulphat of barytes. 

^48 

G. I, Alloys 

Kative an- 

tinmiijr This mineral, which was Hrft difeovered by Dr Swab, 
found in Sweden and in France, both in maf- 
fes and kidney (haped lumps. Colour white, between 
that of tin and filver. Luftre metallic. Texture folia- 
ted. Hardnefs 6. Sp. gr. above 6. Deflagrates 
with nine. Before the blow-pipe melts and evaporates, 
depefiting a whit^ oxide of antimony. 

It coiifills of antimony, alloyed with 3 or 4 per cent. 
of arfenic. 


Genus I. alloys of antimony. 
SPECIES I. Native antimony 


149 

G.TI. SuU 
pbuicte. 
Grey ore 
of anti- 
mony. 

*■ Kit w. if 
a47- 

4 Rvme de 

iii. 

49. 

I Uiid . — Sec 
alfo Hauy, 
Jour, de 
Mift. 

XTxii. 6c6. 

5 Brijfon. 


Genus II. sulphurets of antimony. 

SPECIES I. Grey ore of antimony*. 

This ore, which is the mod common, and indeed al- 
moft the only ore of antimony, occurs both maffive, 
diffeminated, and cryflaliized. Its cryftals are four-Iided 
pvifms, foratwhat flattened, wdiofc (ides are nearly rec- 
tangles, terminated by fhoit four-fided pyramids, whofe 
fidcs are trapeziums f . Sometimes two of the edges are 
wanting, which renders the prifm fix-fidtd 

Colour grey. Luffre metallic. Streak grey, me- 
tallic, and brighter. Powder black or grtyilh black. 
Hardnefs 6 to 7. Sp.gr. from 4.1327 to 4.516 $. 
Often ftains the fingers. Before the blow-pipe melts 
eafily, burns with a blue flame, and depolits a w'hite 
oxide on the charcoal. When placed in an open velfd, 
over a flow hre, the fulphur evaporates, and leaves a 
grey oxide of antimony. This oxide, if fufed with tar- 
tar, is reduced. 

This ore, when taken out of the mine, almoft always 
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contains a large proportion of quartz or other ftony Metallic 
matter. When pure, it is compofcd of about . 

74 antimony, ^ ^ 

26 fulphur, 

100 

Werner has divided this fpecies into three va-» 
rieties. 

Variety y, Compa£l fulphuret. 

Colour bluifh grey, furface often tarniflied, and then 
it is blue or purplifli. Lullre i to 2. Texture compad. 

Fracture fine grained, uneven. Powder black, dull, 
and earthy. Slightly ftains the fingers. 

Variety 2. Foliated fulphuret. 

Colour light fteel grey. Luftre 3 to 4* Texture 
foliated. Powder as that of the latt variety. 

V arh’ty 3. Striated fulphuret. 

Colour dark fteel grey, and light bluifh grey, furface 
often tarnifhed, and then it is dark blue or purplifli. 

Luftre 3 to 2. Texture ftriated. Powder greyifli black. 

This variety alone has been hitherto found cryftal- 
lized. 

a5CJ 

SPECIES 2. Plumofe antimonial ore •(•. Plumofc 

Sulphurets of antimony and arfenic. antimonial 

This fpecies, which is fometimes found mixed with ^ Kirw. iu 
the cryftals of fulphurated antimony, is in the form ofa3o. 
brittle, capillary, or lanuginous cr^dlals, often fo fmall 
that they cannot be diilindlly feen without a micro- 
fcope. 

Colour fteel or bluifh grey, often tarniflied, and then 
brown or greyilh black. Liiflre I, femimetallic. Be- 
fore the blow-pipe emits a fmoke, which depoflts a 
wdiililh and yellowifli powder on the charcoal : it then 
melts into a black flag. 

It is fuppofed to conllft of fulphur, antimony, arfe- 
uic, and fome fllver. 

SPECIES 2. Red antimonial ore +. „ 

TT i r t t r • anti- 

I/ydrofulphuret oj antimony. ^ moiiialorc. 

This fpecies is generally found in cavities of fulphu- f A>rw. ii, 
rated antimonial ore. It is cryftallized in delicate 
needles, often diverging from a common centre. 

Colour red. Luftre 2, lilky. Sp. gr. 4.7. Before 
the blow'- pipe melts cafily, and evaporates with a ful- 
phureous fmcll. 

This ore has not been analyfed. Mireralogifts have 
fuppofed It to be a natural kermes. If fo, we may con- 
clude, from the experiments of Bcrthollct*, that it is* 
a hydrofulphuret of antimony, and confcquently com- 
pofed of oxide of autimony, fulphur, and fulphurated*^^* 
hydrogen gas. 

Genus III. oxides of antimony. G. IH. 

There is a fubftance found incumbent on fulphuret of 
of antimony, of a yellow colour, and an earthy appear- 
ance, which has been fuppofed an oxide of autimony, 
and denominated antimonial ochre. But hitherto it 
has not been analyfed. 

Genus 


(o) The word’^j/7^ is ufed by German mineralogifts to denote a metallic vein. Now, it is not often that 
tbefc veins confift entirely of ore ; in general, they contain ftony matter bcfidcs. For inftance, in the copper 
mine at Airthry, near Stirling, the copper ore is merely a narrow ftripe in the middle of the vein, and the reft of 
it is filled up with fulphat of barytes. We ufc the word gangue (as the French do), Xx> denote, not the metallic 
vein, but the flony matter which accompanies the ore in the vein. The gangue of the copper ore at Airthry ia 
fulphat of barytes. 
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Order XT. 

Ores of 
Bifmathi 

This ore, which has been found in Bohemia^ is fome- 
C*IV,SaR!itimes in quadrangular tables i fometimes in actcular cry^ 
Muriatof ftalfi grouped like zeolites; and fometimes iu prifms* 


GBNtfS IV, SALTS OF antimony, 
spMCits I, Muriat of antimony 


smtimony, 
^ Kiruft ih 
ail. 

^our^ df 
Min. 

iKxiih 609, 


Colour pale yellowiih or greyifh white, LtuClre 5 to 
linearly metallic^ Tvanfpareficy 2. Texture foliated. 
Melts eafily by the flame of a candle, and emits a 
\vhite vapour f . Before tlie blow-pipe decrepitates ; 
when powdered, and juft ready to melt, it evaporates, 
and leaves a white powder around* Between two pie- 
ces of coal it is reducible to a metallic ilate. 

* Oh^ Ordsr XI- ORES OF BISMUTH 

firv, Chym. 

Bismuth is employed in the manufacture of pewter, 
'^Fsr of printers types, in foldcriiig; and perhaps alfo its pro- 
perty of rendering other metals more ftifible, might 
make it ufeful in anatomical injedions- The quantity 
confumed in commerce is not great* 

It has been found only in the primitive mountains, 
and is by no means common. When unaccompanied 
by any other metal, it does not form veins, but kidney- 
form mafles* It often accompanies cobalt* Its gangue 
is commonly quartz* Its ores are not very abundant, 
They have been found chiefly in Sweden, Norway, 
Tranfylvania, Germany, France, and England, 

G. f.^AU Genus I, alloys of bismuth, 

loys, Na- SPECIES I, Native btfmuth 

tivebif* This mineral, which is found at Schneeberg, Johan- 
tiauch, georgenftadt, See, in Germany, has commonly the form 
of fmall plates lying above one another. Sometimes it 
is cryllallized in four-fjded tables, or indiftindt cubes. 
Colour white with a fhade of red ; furface often tar- 
niflied red, yellow, or purple* Eullre melallk’, 3 to 2- 
Opaque, Texture foliated or ftriated, Hardnvfs 6- 
Sp. gr, 9.0:2! to 9.57 !* ExccLdingly futible. Be- 
fore the blow-pipe gives a filvery white bead, and at 
I aft evaporates in a yellowifti white fmoke, which is de- 
poftted oil the charcoal. 

It is generally accompanied by cobalt, and fometimes 
contains arfenic. 


^ Kh'w. ii. 
164* 


! KirWisn. 


^ 5 S 

G. tl.SoP 
phuretv* 
ConijiiMn 
feipl.urtt 
of bifmutb. 
* Kir ’ w . ii* 


Genus JL sulphcrets of bismuth, 
SPECIES I* Common fulphuret of bifiuuth 
This ore, which is found in Sv^edeu, Saxony, and 
Bohemia, occurs fometimes in amorphous maiFes, and 
fometimes in ueediefovm cry ft a Is, 

Colour commonly bluilh grey, fometimes white ; 


Kirtvan. 


Msm. Par, furface often tarnifhed yellow, red, and purple* Powder 
jySiijo?, black and fhining, Luftre metallic, 2 to 5, Streak 
obfeurdy metallic* Texture foliated. Hardnefs 5, 
Brittle. Sp, gr* 6*1 31 ! to 6*4672 When held to 
the flame of a candle, it melts with a blue flame and 
fulphureous fmell. Before the blow-pipe emits a red- 
difh yellow fmokei which adheres to the charcoal. This 
powder becomes white when it cools, and refumes its 
former colour v/hen the flame is directed upon itr*. 
This ore, according to Sage, contains 60 bifmuth* 
And, according to Et Peroufe, it holds 36 fulphur* 


y^ur. 
Min. 
axxii, j 85 


A fpecimen, analyfed by Klaproth, contained 
95 bifmuth, 

5 fulphur. 


245 

Metallic 

Ores. 


99 


1 00 ! I Beilrhgif 

It is commonly accompanied by quartz, afheftos, orf. aj6, 
f parry iron ore, 

^ ^ 256 

Genus III* oxides of bismuth, g. llf, 

SPECIES 1, Yellow oxide of bifmuth 1 - Oxides. 

This ore generally accompanies the twoipcciesal-bjfmuth* 
ready deferibed. It is found in twoftatesj either of f 
an earthy confiftence, or cryftallized in cubes or qua- i6j* 
drangular plates. 

Colour ufually greenifh yellow, fometimes grey. So- 
luble in nitrous acid without effervefcence, and may in 
a great meafure be precipitated by tbe effuhon of 
water- 

Oeuer XII, ORES OF ARSENIC, 

Arsenic is ufed as an alloy for feveral other metalsj 
efpecially copper* It is fometimes employed to facilb 
tate the fufton of glafs, or to render it opaque, in order 
to form an enamel. Preparations of arfentc are em- 
ployed as paints ; and, like moft other violent poifons, 
it has been introduced into medicinc- 

This metal is fcattered in great abundance over the_ 
mineral kingdom, accompanying almoft every other me- 
tal, and forming alfo fometimes peculiar veins of its own. 

Of courfe it occurs in almoft every fpecies of moun- 
tain, and is accompanied by a variety oF gaagues, 

Genus I. alloys of arsenic. C.L 

. r - I Native ar- 

SPECIES 1 . Native arfemef* 

This mineral is found in different parts of Germany. \ Kir^Au- 
It occurs generally in maffesof variuus ftiapes, kidney- 
form, botryoidal, See* 

Colour that of fteeb Its furface quickly l>ecomes tar- 
nifhed by expofure to the air* Luftre metallic (wbeif - 
frtfh), 2 to 3. Streak bluifh grey, metallic, and bright. ^ 

Powder dull and black, 'rexture compadl. Hardnefs 
7 to S. Brittle. Sp. gr* 5‘6y f to 5*7249 
an arfenical fmell wUou ftmek. Bf fore the blow-pipe^ 
emits a white fmoke, diffufes a garlic fmell, burns with 
a blue flame, gradually evaporates, depoftling a white 
powder* 

It is always alloyed with fome iron and often .y 

tains filver, and fometimes gold, 

Genus II, sulphurets of- arsenic, ^ 5 ® 

SPECIES I. Orpiment (p). 

Mrtpigmetiltm. Orpiroent.- 

'rhis ore, wduch ia found in Hungary, Wallachra, 

Georgia, and Turkey in Afia, is either maffive or cry- 
Ibllized. Tlie ci7ftals are confufed, and their figure 
cannot be eafily determined; fome of them appear 00- 
tohedrons^ and others minute four-flded prifms* 

Its colour is yellow. Streak orange yellows Luftre 
waxy, 2 to 3* Tranfpai-ency from o to 2, Texture 
foliated, Hardnefs 4 to 8. Sp* gr, from 3.048^ 

3,521 t* Effervefees with hot nitric acid. Burns with^ 


(p) Ktr^i IL z 6 o*~d^hrn d£ in dinm jts Nattiraiij p* 59. — Birg, IL 297* 
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Ores of a blujfh white flatne. Befove the blow-pipe meks, 

, fmokesj and evaporates, leaving only a iiule earth and 

" Tome traces of iron. 

Compofed of 8o fulphnr, 

20 arfenic. 

100 

Realg^ar. SVECIES 2* Realgar’^, 

This irrineval is found in Sicily, about Mount Vefu- 
a6i-— in Hungary, Tranrylvaiiia, and various pans of 
w- Germany. It is either maflive 5 r cryllallized. The 
primitive form of the cryilals is, according to Rome 
de Lifle, a four-fid ed rhomboidal prifni, terminated by 
^ Cryf<xU fo ur- fid cd pyramids, the iides of which are rhombs f- 
iii. 34- j|, commonly appears in 4, 6, S, lO, or 12 fided prifms, 

\ Ibid, terminated by fonr fided fummitsj. 

Colour red. Streak yellowifh redi Powder fcarl't. 
Luftre 3 to 2. Tranfparency from 2 to 3 j fometimes 
§ Bnffeii. o, Hardnefs 5 to 6. Sp. gi% It is an 

eledlric ^e>*yr, and becomes negatively eledlric by fric* 
\\ Hauyt tion II . Nitric acid deprives it of its colour. Before 
Jour, de blow-pipe it melts eafily, burns with ^ blue flame 

and garlic fmell, and foon evaporates. 

‘ Compofed of 20 fulphui> 

80 arfenic. 


i 5 o 
G. IIL 
Oxides. 
White 
oxide of 
arfenic. 
Kir^v^ ii. 

!i. a&5. 


f Kirvuaft, 


!06 

Genus III. oxides of jittSENic, 

SPECIES I, White oxide of arfenic 
c/jix of arfnh^ 

This ore is found in various pails of Germany, Hun- 
gary, Stc. either in powder, or maflive, or cr) tlallized 
in prifmatic needles. 

Colour white or grey, often with a tint of red, yel- 
low, green, or black. L.u(lre common, i to 2. 'j'ranf- 
parency 1 to o ; when cryflallized, 2. Texture earthy. 
Hardnefs 6* Brittle. Sp. gr. 3.7 j”. iDoluble in iiot 
diluted nitric acid w'ithout tffervefeence. Soluble at 
600 Fahrenheit in 80 times its weight of water. Be- 
fore the blow-pipe fublinies, but does not inflame. Tin^ 
ges borax yellow. 


Order XI 1 L COBALT ORES. 


Cobalt is employed to tinge glafs of a blue colour| 
and is ufeful in painting upon porcehiin. 

Cobalt ores are found aim oil cxcinfively in the fl ra- 
tified mountains, except one fpecies, fulphuret of co- 
balt, which affe£ts the primitive mountains. They are 
not very abundant j and for that reafon cobalt is more 
valuable than many of the other metals which have 
been already treated of. They are commonly accom- 
panied by nickel, bifmuth, or iron. They are moll 
abundant in Germany, Sweden, Norway, and Hungary j 
they have been found alfo in Britain and France, but 
not in any great (quantity. 


GLl. Alloys. 
Cobalr al- 
loyed with 
arfenic. 
f Ktrie. ii. 
370. 

J dt 

iii. 

113. 


Genus I. alloys of cobalt. 

SPECIES 1. Cobalt alloyed wdth arfenic f * 

Dull grey cobalt ore. 

This ore, which occurs in diflerent parts of German 
ny, is either amorphous or cryilallized. The forms of 
its cryftals are the cube ; fometimes the cube with its 
angles, or edges, or Loth wanting | and the oflahe- 
drgn 
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Its colour, when frefli broken, Ib wbitifh or blnifh MitaHk 
grey, fometimCs wdth a Ibade of red ; w-hen expofed to ^ . 

the air it foon becomes tarniflied. Streak bluifh grey ^ 
and metallic. Lullre fcarcely metallic, o to 1. 'I’ex- 
ture compa^l. Hardnefs 10. Difficultly frangible. Sp, 
gr. when amorphou#i, 5.509 to 5-571 § ; when ayllaU§ AT™. l\. 
lized 7.7207 fi When llruck it gives out an arfeincal ^ 7 ^ 
fmdl. Before the blow-pipe it giv^is out an arfenical 
vapour, becomes magnetic, and mdls eafily , unlefs it 
contains a great quantity of iron. Tinges borax darkxxxii. iBS. 
blue, and a fmall metallic bead is obtained. 

A fpecimen of this ore from Cornwall, examined by 
Mr Klaproth, contained 2o cobalt, 

24 iron, 

33 arfei\ic. 


with fome bifmuth and ftony matter *. 

Another fpecimen from Tunaberg, according to the 
anal yds of the fame chemifi, contained 
55*5 aiknkr, 

44-0 cobalt, 

*5 fulphur, 

100 f 

Genus II. sulphurets of codalt. 

SPECIES 1. White cobalt ore 
Sulj^buret of cohalty arfenk^ and iron* 

The defcrlptiona which different mineralogiils bavel’^^ 
given of this ore are fo various, that it is impoflible not 
to fuppofe that dillindl fubffances have been confound- 
ed together. »Ji' " d^by. xixix. 

It occurs either in mafles, or cryfialli^ed in cubes, 53 * 
dodecahedrons, o6loliedrons, and icofahedrons. 

Colour tin white, fometimes tarnifhed reddifli or yd- 
lowiih. Powder fled grey. Luffre partly metallic, 
and from 2 to 4 ; partly o or i. Texture foliated. 

Hardnefs 8 to 9. Sp. gr. from 6 284 f to 6,4505) f . f K^rwafi, 
Before the blow-pipe generally gives out an arfenlcal iTijwjf* 
vapour, and does not melt. 

The analyfes that have been given of this ore are ve- 
ry various. Soriietimes it has been found to contain 
no arfenic nor iron, and fometimes to contain bocli, A 
fpecimen from Tnnaberg In Sweden, wdiich ought to 
belong to this fpecies, was anal) fed by Tafl’aert, and 
found to confifl of 49 arfen ic, 

36.6 cobalt, 

5.6 iron, 

6.J fulphur. 


I Beitriige, 
IL 

G If. Sul- 
ph u rets. 
Whire CO- 


97'7 "f 

Klaproth found a fpecimen of the fame ore to con* 
tain 55.5 arfenic, 

44.0 cobalt, 

°- J fulphur. J Siltrigt, 

IQO.ot 11*307, 

Genus 111. oxides of cobalt- - G. ill. 

SPECIES 1. Black cobalt ore cr ochre j. Oxidcis. 

This ore, which occurs in different parts of 
y, is either in the form of powder, or indurated. 

Colour black, often with a fhade of blue, grey, brown, j KirtifAU 
or green. Luftre^oto i. Streak brighter. Hardncfaxyi* 

(of the indurated) from 4 to 8, Sp, gr. 3 to 4. So- 
luble in muriatic acid* Tinges borax blue. 


SPECIES 


Order XIV. 


Ores of 
HickeL 


MINER 

SPECIES 2 * Brown cobalt ore*. 

Colour greylfh or dark leather brown. Streak bright- 
I unduous* Comumnicates a pale blue tinge in fu- 


^ 4-7 

The acid folution is green ; Mculhe 

Ur ?5 


GkHUS IV. SALTS OF COBALT, 
SPECIES 1- Arfeniat of cobalt 


*94 

Brown co- lion, 

species 3- Yellow cobalt m-e f. 
li. 176, Colour yellow. Dali and earthy. Hardnefs 4 to 

Texture earthy. Streak brighter^ uuduous. Gives a 

Yellow CO. 

ban ore, 

t 16 id. 

266 

G. IV. n j t ? 

Kni c(f&aa ore, 

Arfeniatof Thts fpedes^ Hke mod other ore^s of cobaltj has nei- 
cob&lt. been accurHtdy defcrlbed nor analyfed. 

1 j*/. 173- It is found in rnaffes of various fliapes, and crylUlK- 
xed in quadrangular tables or acicular prifrns. 

Colour red. Ludrefrom 2 to 3, foinetiiues o, Tranf- 
parcncy o to 2. Hardnefs 5 to 7. Brittle, Before 
the blow-pipe becomes blackifh grey, Difinles a weak 
arfeuical fmdk Tinges borax blue. 


Ordefi XIV. ORES OF NICKEL. 

Hitherto nickel has been found in too fmall quau- 
tiiJes to be applied to any ufe ; of courfe there arCj pro^ 
perlv fpeak ingj no mines of nickel. It occurs only (as 
far as is yet known) in the fecondary mountaius, and 
it commonly accompanies cobalt* It has been found in 
different parts of Germany, in Sweden^ Siberia, Spain, 
France, and Britain, 

Genus L sulpuurets of nickel* 

SPECIES I. Sulphuret of nickel with arfenic and iron, 
Kupfer nichel^. 

This, which is the mod common ore of nickel, oc- 
curs either mafTive or diflemiimted, but never cryftalli* 
zed. 

Colour often that of copper, fometimes yellowifli 
white or grey. Recent fradure often filver 
Luftre metallic, 2 to 3* Texture compadl. Hardncfsij 
8* Sp. gr. 6.6086 to 6.6481 Soluble in nitric and' 
nitro- muriatic acids. Solution green. Before the blovf- 
pipe exhales an arfenical fmoke, and melts into a bead 
which darkens by espofme to the air. 

It is compofed of various proportions of nickel, ar- 
fenic, iron, cobalt, Mphur; often contains bifmutb, and 
fometimes filver and copper. 

Genus II, oxides of nickel. 

SPECIES 1. Nickel odire *, 

This mineral occurs either in the form of a powder, 
or indurated, and then is cither amorphous, or crydalii- 
zed in acicular form cry dais. The powder is generally 
found cm thif furface of other nickel ores. 

Colour difFerent fhades of green. Liiflre 1 to o. 
Texture eanhy. Sp. gr. confiderable. Slowly dilToIves 
in acids ; folution green. Before the blow pipe does 
not melt ; but gives a yellowilh or reddilh brown tinge 
to borax. 

This ore often contains fulphat of nickel, which is 
folublc in water. The folution, when evaporated, gives 
oblong rhomboidal cryflals, from which alkalies preci- 
pitate a greyifli green oxide. This oxide is foluble by 



G. !. Sul- 
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acids and by ammonia, 
the alkaline blne. 


GeNVS III* SALTS OF NICKEL, 

SPECIES I, Arfciiiat of nickel 

This ore, which was lately difeovered at Regen 
by Mr Gmelin, is found in fhapelefs mafles, and is 
ten mixed with plates of fulphat of barytes* U* aSj, 

Coloui' pale grey, here and there mixed with pale 
green. Streak white, Lullre o. Texture compa^, 

Hardnefs 7, Difficultly frangible. Sp. gr, conllder^ 
able. Adheres High tly to the tongue, and gives an 
earthy fmdl when breathed on* Soluble in hot nitric 
and muriatic acids i folution green. 

Contains fome cobalt and alumina. 

Order XV, ORES OF MANGANESE {O* 

Hitherto manganefe, la its metallic ftate, has fcarce- 
ly been put Co any ufe ; but under the form of an oxide 
it has become of great importance* The oxide of man- 
gantfe has the property of rendering eolourlefs a varie- 
ty of bodies which injure the tranfparency of glafa ; and 
it has been longufed in glafs manufaclories ror this pur* 
pofe under the name foap. By means of the fame 

oxide, c 5 cy-muriatic acid is prepared, vrhich has rendered 
manganefe of great importance in bleaching. Not to 
mention the utility of manganefe to the chemiil, the 
property which it has of facilitating the oxidation of 
other metals, and of rendering iron more fuhble^will 
probably make it, in no very remote period, of very 
confiderabie importance in numerous manufadlories. 

Ores of manganefe occur often in ft rata, both in the 
primitive and fecondary mountains ; fcarcely ever, how^- 
ever, we believe, in thofe mountains which are conllder- 
ed as the mofl ancient of all* They are very common, 
having been found abundantly in Germany, France, 

Spain j B'rftain, Sweden, Norway, Siberia, and other 
countries* ' 

ayo 

G, UOi-dcs:^ 
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* Kir^watt^ 

ii. 


Genus I* oxides of manganese. 

Hitherbo manganefe has only been found in the ftate 
of Uxidfe* La Peroufe, indeed, fufpe£ted that he had 
found it in a metallic ftate : but probably there Vv’as 
fome miftake or other in his obfervations, 

SPECIES i* Oxide of manganefe combined with barytes, of 

This fpedes, which exifts in great abundance in 
maneche near the river Soane in France, is found maf- 
five, forming a ftratum in fome places more than r2fytes. 
feet thick. 

Colour greyifh black or brownilh black, of great in- 
tenlity. Luftre, external, o; internal, metallic, j. 

Soon tariiiflies by expofure to the air, and then becomes 
intenfely black. Texture gramdar. Fra£lure uneven j 
fometimes conchoidal. Often porous. Hardnefs 11. 
Difficultly frangible. Sp. gr. from 3 950 to 4. 1 o. Ab- 
forbs water. When taken out of water after a minute^s 
immerfion it bas a ftrong argillaceous fmell, Conduds 
electricity nearly as well as if it were in a metallic ftate, 
Infufiblc by the blow-pipe. Tinges foda red j the co- 
lour difappears before the blue cone of ftame, and is re- 
produced by the aClion of the yellow ftamc* 

From 


(q^) PolU Mlfctlan, — Margraff^ Mm* Berlin^ 1773, p, 3, — La PtFmif&j %wr, de PhyL], 

XVI, J56* and XV. 67. and XXVIJL 68.— Mm* Pau 178J1 235, 
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Ores of From the analyfis of Vauqudin, it appears that it is 
^angant fe« of 50.0 white oxide of manganefe, 

33*7 o^tygen, 

14.7 barytes, 

].2 filica, 

.4 charcoaL 


1 00.0 % 

SPECIES 2 . Grey ore of manganefe 
This ore occurs both maflive and difleminated : 


it IS 


^ DolomUuf 
your, de 
Alin, N** 

9cix 42. 

Grey ore fometimes cryllallized in llender four*fided prifms 

manganffc. or needles. 

^ Kirivan^ Colour ufually dulky (led grey ; fometimes whitilh 
ii. 291. grey, or reddiih grey. Streak and powder black. Ex- 
ternal liiftre 3 to 2 ; internal metallic, 2 to 1 . Texture 
* llriated or foliated. Hardnefs 4 to 5. Brittle. Sp. 
t Vauqu.Vm.^'^- 4 - 0?3 t 4 «i6j %. Before the blow-pipe 
I BriJJon, darkens. Tinges borax reddiih brown. 

A fpecimen of oxide of manganefe from the moun- 
tains of Vofges, which probably belonged to this fpecies, 
and which was ailalyfed by Vauquelin, was compofed 
of 82 oxide of manganefe, 

7 carbonat of lime, 

6 filica, 

5 water. 


$ Jour.de 

xvii. 13. 
273 

Black or 
brown ore 
of manga* 
iicfc. 


100 § 

Sometimes it contains a little barytes and iron. 


»74 ^ 

G. U. Salti. 
Carbonat 
of manga- 
ficfe. 

4 /Cirtvaftf 
4 L 297. 


98-75 

Genus II. salts of manganese. 

•SPECIES I. Carbonat of manganefe f. 

IV/jite ore of manganefe 

This fpccies occurs in Sweden, Norway, and Tranf- 
fylvania. It is cither in the form of loofe fcales, or 
maflive, or cryftallized in needles. 

Colour white, or reddiih white. Texture either ra- 
diated or fcaly. Luftre of the fcaly 2. Tranfparency 
j to 2. Hardnefs of the maffive 6 to 9. Sp. gr. 2.794. 
Effervefees w'ith mineral acids. Heated to rednefs, 
blackens. Tinges borax violet. 


logy, Claft IV, 

SPECIES 2. Red ore of manganefe 
Carbonat of manganefe and iron. 

This fpecies has been found in Piedmont and in the 
Pyrenees: It is fometimes in powder, fometimes maf-Rcd oreof 

five, fometimes cryllallizcd in rhomboidal prifms or n;angancfc, 
needles. t Kirwan, 


Metallic 

Orc^. 




Colour pale rofy red, mixed with wdiite. Powder 


11. 297.— 
Napion, 


nearly white. Luilre o. Tranfparency r. Hardnefs MX 7 rfi- 
8. Sp. gr. 3.233. EfFervefcei with nitric and muria- r/w, iv. 303. 
tic acids. When heated to rednefs becomes reddiih 
brown. Tinges borax red. 

A fpecimcii, analyfed by Ruprecht, contained 

55.0 filica, 

25.0 oxide of manganefe, 

7.0 oxide of iron, 

1.5 alumina. 


98.3# 

Order XVI. ORES OF TUNGSTEN. 

As no eafy method has hitherto been difeovered of 
reducing tungften to a metallic ftate, we need not be 
furprifed that it has been applied to no ufe. Ores of 
tungften are by no means common. They have hither- 
to been found only in the primitive mountains. Their 
gangue is commonly quartz. They very often accom- 
pany till ores. 


§ Jour de 
Phyf. ixii. 
22.- 


sPECiEs 3. Black or brown ore of manganefe 
This ore is found fometimes in the ftate of powder, 
and fometimes indurated in amorphous malTes of vari- 
ous figures. Colour either black, fometimes with a 
^ Khivan^ (hade of blue or brown ; or reddifli browni. Streak of 
harder forts metallic ; of the others, black. Luftre 
Pbil,Tranf,o to I ; internal (when it is indurated), metallic. Tex- 
Ixxiii. 2S4. ture compadl. Hardnefs 5 to 7. Sp, gr. 3.7076 to 
3.9039 ; that of the powdery fometimes only 2. Be- 
fore the blow-pipe it exhibits the fame phenomena as 
the laft fpecies. 

A fpecimen of this ore, analyfed by Weftrum, con- 
tained 45.00 manganefe, 

14.00 oxide of iron, 

1 1 .00 filica, 

7.25 alumina, 

2,00 lime, 

1.50 oxide of copper, 

1 8.00 air and water. 


Genus I. 


OXIDES OF TUNG8T£N. 
SPECIES I. Wolfram (a). 


27A 

G.T.Oxides? 
Wolfram. 

Oxides of tungsten^ irony and manganefe — Tungstat of iron 
and manganefe. 

This fpecies is found in different parts of Germany, 
in Sweden, Britain, France and Spain ; and is almoft 
conftantly accompanied by ores of tin. It occurs both 
xnafiive and cryftallized. The primitive form of its cry- 
ftals, according to the obfervations of Mr Hauy, is a 
redlangular parallelepiped J, whofe length is 8.66, whofe t Fig- 47. 
breadth is 5, and thicknels 4.33 *, It is not common, ♦ jour,de 
however, to find cryftals of this perfe^f form ; in many 
cafes, the angles, and fometimes the edges, of the cry-*’*-®* 
ftal are wanting f ; owing, as Mr Hauy has ftiewn, to f Fig. 43. 
the fuperpofition of plates, whofe edges or angles de- 
creafe according to a ceitaln law J. \ Jour, de 

Colour brown or brownifh black. Streak reddifti 
brown. Powder ftains paper wu'th the fame colour. 

Luftre external, 2 ; internal, 2 to 3 ; nearly metallic. 

Texture foliated, Eafily feparated into plates by per- 
cuflion. Hardnefs 6 to 8. Sp. gr. from 7.006 ^ to » Kimtfau, 
7.333 f . Moderately eledlric by communication. Not Uauy, 
magnetic. Infufible by the blow-pipe. Forms with 
borax a greenilh globule, and with microcofmic fait a 
tranfparent globule of a deep red 5 P'augueliny 

The fpecimen of this ore, examined by Meffrs 
huyart’s, was compofed of 65 oxide of tungften, *ix!” i. 

22 oxide of manganefe, 

13 oxide of iron. 


100 


Another 


(r) Kir’w, II. 316 . — De Luyarty Mem, Thouloufey IL 1 4 1 CrtWs Jour, Englifh Tranf. III. 127, 
205, and 293 -— Zj Peroufe^ Jour, de Min, N^ IV. p. 23. 





^Order XVn. M I N 

Ores t>f A 11 other fpecimen from Fays k Mines in 

M*-iybde' analyfecl by Vauqnelm and Hedit» contained 
67-00 oxide of tung^lten, 

18.00 black oxide of iron, 

6*2^ black, oxide of maaganefe^ 

1,50 hlica, 

7,25 oxide of the iron and manganefe- 
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France, bluilli black. A piece of refin rubbed with this mke- MetatJic 
ral be come 3 pofitively eledtric Tnfoluble In fulpho- Ores. ^ 
ric and muriatic acids ; but in a boiling heat colours ^ 
them green. Effervefees with warm nitric acid, lea-yetfr* 
ving a grey oxide undiiTolved. Before the blow- pipe, on 


^ VaKqvciift^ 
yoHr, de 

xix- I 


100,00 § 
Genvs n. 


177 
G. U. Salt*. 


I SiJfgtle and 

JSergman, 


i;S 

Brown 

toi]g|^C. 


SALTS OF tungsten- 

SPECIES I- Tungflat of lime (s). 

^utigslen. 

Tun tlatof This Ore, which is now exceedingly fcarce, has hh 
lime? therto been found only in Sweden and Germany* It 
is either maOive or cryllallized; and, according to Hauy, 
the primitive form of its cryilals is the o6tahedrori f * 
Colour yellovdih white or grey, Luftre 3 to 2. 
xsxiii. 657-Tranfpavency 2 to 5. Texture foliated. Hardnefs 6 
to 9. Sp- gr. C.8 to 6.0665. Becomes yellow when 
digelled with nitric or muriatic acids. Infufible by the 
blow pipe. ’With boras forms a colourkfs gUfs, unkfs 
the borax exceed, and then it is brown. With micro- 
cofmic fait it form.'j a blue glafs, which lofcs its colour 
by the yellow flame, but recovers it in the blue flame:};. 
It is compofed of about 70 oxide of tunglVcii, 

• 30 lime. 

lOD 

with a little alien and iron 

SPECIES 2. iirown Tungflat, 

This ore is found in Cornwall, and is either maflrve 
or compofed of fmall cry flalline grains. 

Colour grey, variegated with yellow and brown* 
Luftre 2, waxy. Hardnefs 6 to 7, Sp. gr. 5.57* 
powder becomes yellow whe ; digefted in aqua regia* 
According to Klaproth, it is compofed of 
88.0 oxide of tungfterr, 

1 1 . 5 lime. 

99-i 

Order XVIL ORES OF MOLYBDENUM. 

If ever molybderuim be found in abundance, it will 
probably be ufefiil in dyeing and painting. At pre-- 
fen t it is very fcarce, having only been found in Swe- 
den, Germany, Carniola, and among the Alpes. Like 
tin and tungflen, it affeds the primitive moimtains. 

Genus I* stjLPHURtT or molybdenum, 
SPECIES I, Common fulphuret (t). 
Malyhkna. 

This ore, which is the only fpeciea of molybdenuni 
ore at prefect known, is found commonly tnaflive; fome- 
times, how^ever, it IS cryHallized in hexahedral tables. 

Colour light lead grey ; fometimes with a fliade of 
red. Streak bluifti grey, metallic. Powder bluifh* 
Luftre metallic, 3 to 2. Texture foliated. Lanitll^ 
flighily flexible. Hardnefs 4. Sp. gr. 4*569* to' 
^ Brijon, 4'73^>t* Feds greafy ; fl^ns the Bn gen. Marks 

SuPFL. VoL. II. Parti. 


a iUver ipoon, emits a white fmoke, which condenfes iii-^'^ 7°’ 
to a wdiite powder, which becomes blue in the internal, 
and lofes its colour in the external, flame. Scarcely af- 
fected by borax or microcofmic fait. Effervefees with 
for] a, and gives it a reddifh pearl colour. 


179 

G. 1. SuU 
phuret. 
Common 
fUiphuret. 


* KlsprHK 


Compofed of about 60 molybdenum* 

4Q fulphur. 

too* 

Order XVIII. ORES OF URANIUM, 

Uranium has hitherto been found only in Gkrmany* 
and has not been applied to any ufe. The only two 
mines where it has occurred are in the primitive moun- 
taina. 

Genus T. oxides of uranium. g.i. Q itdes. 

sFECiEs I, Suiphuret of uranium -f-. Snlphuret 

FechMenik. 

This ore, which has been found at Johanngeorgen-X ' 

ftadt in Saxony, and Joachimfthal in Bohemia, is either 
maihve or flratifled vvith other minerals. 

Colour black or brownifh black ; fometimes with a 
fliade of grey or blue. Streak darker* Powder opaque 
and black. Luftre femimetallic, from 3 to t. Frac- 
ture conchoidal. Hardnefs 7 to 8. Very brittle, Sp* 
gr. from 6,3785 t *'> 7 5- and even higher §. Imper-j 
fe^ly foinbk in fulphuric and- muriatic aeids i perfe£Uy 
ill nitric acid and aqua regia* Solution w^ine yellow. ^^7; 
Infulible with alkalies in a crucible; infufible hy 
blow- pipe per fe. With borax and foda forms a grey * 

opaque flag; with microcofmic fait, a green glafs. 11.197, 

Compofed of oxide of uranium and fulphur# and mix- 
ed with iron and filica, and fometimes lead. 

A fpecimen of this ore from Joachiinfthal, analyfed 
lately by Klaproth, contained 
86.5 uranium, 

6.0 fulphuret of lead* 

5 O filica, 

2.5 oxide of iron* 


lOC.O * 


species 2* 


* Beltroari.. 
ii. 

2 S 1 
Yellow 


Yellow oxide of uranium 
Uranuic ochre. 

This ore is generally found on the furface of the laftoiidecf 
fpepes at Johaungeorgenftadt, and is eitiier mafllve 
ill powder* 

Colour yellow, red, or brown. Streak of the yellow” 
forts yellow ; of the red, orange yellow. Luftre o- 
Siightly ft 3 ins the fingers. Feels meagre. Texture 
earthy. Hardnefs 3 to 4* Sp. gr. 3.2^38 ||. Infu- 1| Havy, 
fibk by the blow- pipe ; but in a ftrong heat becomes 7 ^^^^ 
brownifii grey. “ 

Compofed of oxide of uranium and oxide of iron. 

I i Genus 


Min, ihii* 


(s) A II. ‘3 14.— Works (French tranflatiou), II. 8t.^ — Bergman^ Ibid. p. 94. — Crell^ Chem, 
nakn. 17H4, 2 Bttrd 195. 

(t) Arrw. II. i2^%.^ScMe*s Works {French tranflation}, T. 236. — PeUeiier^ Jour, de XXVII. 434*— 

Ilfemesnn^ iUd, XXXI II, 292. — ibid. 389 * — Klaproth and Mmfeer^ Ann. de Chlm. II I* 120* 
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G.H. Salts 
Carbonat 
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§ Gmeifu, 


* 'four^ drir 

27* 

t 

xiL 51, 

:( rff 
Min. N'l 
Xxxii- 614^ 
I UiJ. 
aS3 

G.L Oxides 
Xed oxide 
of titanium 


If Jaur.d^ 
Min. N® 
XV, aS* and 
xxkiL dij, 
I Fig. 44^ 


^ Kiaprbth 
4 F^auquilin 
autl. Heibt. . 


MINER 

Genus IL salts of uranium* 

SPECI ES li Carbount of uranium 

Tb 1 s fub 11 a n C€ I S al fo fo u n d at Joh an n g^eorg en ftadt , 
and near Elbenllock and Rheinbreidenbach §. It is 
fometimes amorphous, but more commonly cryftalhzed* 
Its cry Hals are fqiiare plates, odaliedrons, and fix hded 
prifms. 

Colour green ; fometimea nearly white ; fometimes, 
though rarely, yellow* Streak greenidi wdnte* Lullre 3 
to 2 ; internal, 2 ; fometimes pearly ; fometimes near- 
ly metallic. Tranfparency 2 to 3. Texture foliated. 
Hardnefs 5 to 6 * Brittle. Soluble in nitric acid with- 
out cfFervefcence, Iiii’ufible by alkalies* 

Compofed of carbonat of uranium, wdth fome oxide, 
of copper. When its colour is yellow it contains no 
copper* 

Order XIX* ORES OF TITANIUM* 

Titanium has been known for fo ihort a time, and 
its properties are yet fo imperfedlly afeertained, that 
many of its ufes mull remain to be difeovered. Its 
oxide, as we learn from Mr Darcet, has hceti employed 
in painting on porcelain Hitherto it has been found 
only in the primitive mountains, the Ciapacksf, the 
Alpes (u), and the Pyrenees It has been found eJ- 
fo in Britiany || and in CornwaL 

Genus I* oxides of titanium* 

SPECIES I* Red oxide of Titanium. 

J/jor/SageniU* 

This ore has been found in Hungary, the Pyrenees, 
the Alpes, and in Brittany in France. It is generally 
cryftalUzed* The primitive form of its crydals, ac- 
cording to the obfervations of Mr Hauy, is a rectangu- 
lar prifm, whofe bafe h a fquave ; and the form of its 
molecules is a triangular prifm, whofe bafe is a right, 
angled irofedes triangle, and the height is to any of the 
fides of the bafe about the right angle as 4/12 to 4/ 5,. 
or nearly as 3 : 2 Sometimes the cryftals of tita- 
nium are lix-fided,, and fomc times four-fided, prifms^, 
and often they are implicated together:!:. 

Colour red or browniih red. Fowder brick or orange 
red. Lnilre 3. Tranfparency commonly o ; fometimes 
r* Texture foliated. Hardnefs 9. Brittle. Sp.gr* 
from 4.18 * to 4.24/S9 t* Not affeded by the mineral 
acids. When fufed with carbonat of potafs, and dilu- 
ted with water, a white powder precipitates, heavier 
than the titanium employed. Before the blow-pipe it 
does not m 4 y but bepmtif^s opaque and brown, With 
microcofmi^ a globule of glafs, which ap- 

pears black 4 jVk ^y^^^ents are violet. With borax 
it forms al ^lafs, with a tint of brown. 

With foda' mixes, but docs not form a 

tranfpareuti 

When pure, it is compofed entirely of oxide oFtita- 


mum* 
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Menacha- 

nUe. 


sfecies 2. Menachanlte (x). 

O.xkk of tkanwm rom^mnl ^ 

This fubftance has been found abundantly in the val- 
ley of Mcnachati In Cornwal ; and hence w-as called me- 


A L O G Y. Clafs I, 

nachanite by Mr Gregor, the difeoverer of it. It is in Metallic 
fmall grains, like gunpowder, of no determinate fhape, 
and mixed with a fine grey fand. Colour black* Eafily 
pulverized. Powder attracted by the magnet* Sp. gr* 

4.427* Does not detonate with nitre. With two parts 
of fixed alkali it meks into an olive coloured mafs, from 
which nitric add precipitates a white powder. The mi- 
neral acids only extraA from it a little iron. Diluted 
fulphuric acid, mixed with the powder, in fuch a pro- 
portion that the mafs is not too liquid, and tlien eva- 
porated to drynefs, produces a blue coloured mafs. Be- 
fore ihc blow-pipe does not decrepitate nor melt. It 
tinges microeofmjc fait green ; but the colour becomes 
brown on cooling ; yet microcofmic fait does not dif- 
folve it. Soluble in borax, and alters its coloui in the 
fame manner. 

According to the analy fis of Mr Gregor, it is com- 
pofed of 46 oxide of Iron, 

45 oxide of titanium*. 

91 with fomc filica and manganefe 
According to Mr Klapioth^s analyfis, it is compofed 
of 5 1 *00 oxide of iron, 

45-^5 o>^*de of titanium, 

3.40 mica, 

*25 oxide of manganefe. 


7^t. 15 ^* 


1 00.00 t 

A mineral, nearly of the fame nature with the 
juft deferibed, has been found in Bavaria. Its fpecihe 
gravity, however, is only' 3*7. According to the ana- 
lyfis of Vauquelin and Hecht, it is compoled of 
49 oxide cf titanium, 

3 S 

2 manganefe, 

14 oxygen combined with the iron and maugaiiefe, 

ICO 6 ^ Jour. d£ 

Min. 

SPECIES 3* Cal careo- fill ceous ore of titanium* 

Oixkktf tkanhmi comhlmd ^lih Ihm and fdka — 

riiis ore has hitherto been found only near Pa flau. filaceous ore 
It was difeovered by Prof e lib r Hunger. It is fome- of titanium, 
times malTive, but more commonly cryftallized in four-t 
Tided prifms, not longer than one fourth of an inch, 

Colour reddllh, yellowifli, or hlackiili brown 5 fome- 
times whitifh grey* Powder whitilh grey. Luft re- 
waxy or nearly metallic, z to 3. Tranfparency frum o 
to Z* Texture foliated. Hardnefs 9 or more* Brittle* 

Sp.gr. 3.5 ic* Muriatic acid, by repeated digeftion, 
dlfiblves one-third of it* Ammonia precipitates from 
this folutioii a clammy yellowini fubftance. Infufible 
by the blow pipe, and alfo in a clay crucible ; but In. 
charcoal is converted into a black opaque porous Hag* 

According to the aualyfis of Klaproth, it is compo- 
fed of 33 oxide of titanium, 

35 fillca, 

33 
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Order 


(u) Dohm m. Jour, de Min. XLII. 431. and Saujfure, Voyages, 1894- ^ 

(x) Kir^w. IT. 326 . — 'Gregor f Jourt XXX IX* 7^* CreU*$ Annuls 

ttanflation), HI, 252* 




Orckr XX. 


MINER 


Ores of 

Tdlunuin. 


Order XX. ORES OF TELLURIUM. 

Hitherto tellurium has only been found in Tran- 
fylvania. It occurs in three different niines; that of 
Fatzhay, Offenbanya, and Nagyag, which arc confider- 
ed as gold mines j becaufe they contain lefs or more of 
t h at m et ah 1 1 s g ang ue is co m mo nly qu art z . 


^S6 

n.l* Alloys. 
Wlirce guld 
ore of Faiz- 
bay* 


• Ann. dt 
Chifii- XXV. 


GfNOS 1. ALLOYS OF TELLVRtUM* 

SPECIES I, White gold ore of Fat zb ay. 

^/loy tellurium a fid iron t *wiiif JhmegolJ^ 

This fpecies is generally maflive. Its colour is be- 
tween tin wliite and lead grey. Luflrc confiderablej me- 
tallic. Te xt ure gran ular , 

According to Klaproth analyfisj it is compofcd of 
72,0 iron, 

Z5.5 tellurium, 

2*j gold. 
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SPECIES 2. Graphic golden ore of Offenbanya. 
^eflarium alloyed ‘wiil> ^<^ld ejnd fdver^ 

Tliis ore is compofcd of hat prffmatic cry ft a Is ; the 
arrangcmeTit of which has fome refemblauce to Turkifli 
k tiers. Hence the name of the ore. 

Colour tin white, wdth a tinge of hrafa yellow ;ji* 
Luftve metallicj 3, Hardnefs 4 to 5. Brittle. Sp. 
gr. 5.723. Before the blow^pipe decrepitates, and melts 
like lead. Burns with a lively brown flame and difa- 
greeable fmell, and at lafl vaniflies in a white fmoke, 
leaving only a whitifti earth ]| . 

According to Klaproth's analyQs it is conipofed of 
60 tellurium, 

30 gold, 

JO filver. 


5 * Gw y 

CJbim. XXV. The yellow gold ore of Nagy ag would belong to this 
»ho. fpecies were it not that it contains lead. Its compofi- 
tion, according to Klaproth's anaylfis, is as follows ; 

45.0 tellurium, 

27.0 gold, 

19.5 lead, 

8.5 filver. 
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Order XXL ORES OF CHROMUM. 

Ores. 

Chromum hag hitherto been found in too fmall quan- 
titles for its extenfive application to the arts. When- 
ever it becomes plentiful, its properties will render it of' 
great importance both to the dyer and painter. Na- 
ture has ufed it to colour fome of her mo ft beautiful mi- 
neral produtdions i And can art copy after a better mo- 
del ^ Hitherto it has been found only in two places, 
near Ekaterinhourg in Siberia, and in the department 
ofthe Var in France. In the firft of thefe places, and 
probably alfo in the fecond, its gangue is quartz*. 

Cr^SUS 1- SALTS OF CHROMUM. G. i.rfalfx 

SPECIES 1. Chromat of lead, Chromatof 

Red lead ore of $iherm, 

This flngnlar mineral, which has now become fcarce, 
is found in the gold mines of Berefof near Ekaterim- 
bourg in tSiberia, cry-ftallized in fourdlded prifms, fome- 
times terminated by four-fided pyramids, fometimes nut. 

Colour red, with a fhade of yellow. Streak and 
powder a beautiful orange ydloW, Luftre from 2 to 
3. Tranrparency 2 to 3. 8trnd:ure fo liated. Tex 
ture compa6\. Fra^lyre uneven, Hardnefs 5 to 4. 

Sp. gr, 6.0269 f to 5.75 :f. Does not effervdee withf 
acids. Before the blow-pipe decrepitates \ fome lead is^ 
reduced, and the mineral is converted to a black flag, 

W'liich tinges borax green. 

According to the analyfis of Vauquelin, it is compo- 
fed of 65,1 2 oxide of lead, 

34,88 chromic^acid* 
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SPECIES Chromat of iron. 


ff 

Min. 

xxxiv. 760. 


This mineral, which has been found only near Gaf- ^9° 
fui in the department j>f Yar in France, is in irregular 


meffas. 


Colour brown, not unlike that of brown blende. 
Lullre metallic. Hardnefs moderate. Sp. gr. 4.0526, 
Melts with difficulty before the blow-pipe ; to borax it 
communicates a dirty green. Infoluble in nitric acid. 
Melted with potafs, and diffolved in water, the foktion 
afl'umcs a beautiful orange yellow colour. 

It is compofed of 63.6 cfuomic acid, 

36.0 oxide of iron. 


^ lUd. 

Grey folia- 
ted ^uld ore 
of Nagyag. 


Ann. de 
Citim. XXV. 

I JD^ Bffrnj 
/[irufan't 

Min- ii* 9 ^ 


§ Ann* de 
Chim* ibli^ 


100.0 and an atom offulphur *. 

SPECIES 5, Grey foliated gold ore of Nagy ag. 
This ore is found in plates, of different degrees of 
thicknefs, adhering to one another, but enlily feparable; 
thefe are fometimes hexahedral, and often accumulated 
fo as to leave cells between them. 

Colour deep lead grey, paffing to iron black, fpotted. 
Luftre metallic, moderate. Texture foliated ; leaves 
nightly flexible f. Hardnefs 6. Sp. gr. 8.919. Stains 
the fingers. Soluble in acids with effervefcence 
According to Klaproth, it is compofed of 

50.Q lead, 

53.0 tellurium, 

8.5 gold, 

7.5 fulphur, 

1 .0 filver and copper. 

100.0 § 
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Chap. V. Of the Chemical Analysis op 
Minerals. 


f 

Ann* de 
Chinzy XXII. 

aao. 


The progrefs which the art of analyfmg minerals-A^^^Ca of 
has made within thefe laft twenty years is truly 
nifhing. To feparate five or fix fubftances iniimatdy 
combined together, to exhibit each of them feparately, 
to afeertain the precife quantity of each, and even to 
detect the prefence and the weight of fubftances which 
do not approach jJ^tli part of the compound, would, 
at no very remote period, have been confidered as a 
liopdcfs, if not an impoflihle, taJlc ; yet this can now 
be done with the moft rigid accuracy. 

The firft perfon who undertook the analyfis of mi- Begun by 
nerals was Margraff of Berlin. His attempts were in.Margraffi 
deed rude ; but their importance was foon perceived by 
other chemifis, particularly by Bergman and Schedc, 

I i 2 whofe 
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of whofe induflry and add refs brought ih^ ^rt of analyting 
MmeraK ij^ifnerals to a confid triable degree of perfed^ion. 

But tijeir methods, though they had very coufider- 
able men't, and, conjiderJng the itate of the fcieoeC} arc 
wonderful prtxifs of the genius of the inventov^t, were 
often tedious and uncertain, and could not in all cafes 
Impr.ived ]>e applied with conliderjce* lliefe defeds were per* 
by Kk- ceived hy Mr Ivlaproth of Berlin, who applied himfelf 
to the analyfis of mitierals with a per fevering induftry 
which nothing could hitigue, and an ingenuity ami ac- 
curacy which nothing could perplex. He correiiied 
what was wrong, and fiipplied what was wanting, in 
the analytical method ; invented new proceilhs, difeo- 
vered ntw' inllruments ; and it is to Ida labours, more 
than to thofe of any odicr cherniil, that degree of 
perfect ton, to which the analylis of minerals has attain- 
ed, is to he aferibed; Mau)^ improvements, however, 
were introduced by other chemilU, efpecially by Mr 
c cm fi, Vaurjuelin, whofe analyfcs in point of accuracy and in- 
genuity rival thofe of Klaproth liirnrelf. 

We fhall, in this chapter, give a Ihort defeription of 
the moit perfetl method of analyfing niincrab, as far 
as we arc acquainted with it. We flmll divide the chap- 
ter into four feflions. In the Aril;, we fhall give an ac- 
count of the luftriiments ufed in analyfes ; in the fecond, 
we Ihall treat of the method of analyfing ftoncs ; in the 
third, of analyfing coiiibuftiblcs ; and in the fourth, of 
the analyfee of ores. 


^?4 


m 


SecV, li OJ' the InJ}rument£ of Am^Iyfes* 


Jrlctht >4 of I, The chymica! agents, by means of which the an- 
obtaminj^ alyfis of minerals is accomplillied, ought to he prepared 
widt the great^^ becanfe upon their purity the 

^ exa^^nefs of the operation entirely depends* Thcfe a- 

gents are the three alkalies, both pure and combined 
w'ilb cm'bonic acid \ the fulphuric, nitric, and mmiatic 
acids T hydrofuiphurct of potafs and fulph 11 rated liydro- 
geu gas diilulved in watery prulfic alkali, and a few 
ijeut ral falts. 

1 . Potafs and fotla may be obtained pure, either by 
means of alcohol, or by the method defevibed in the 
art jcle C H £ M 1 ST R y , n * 372 . Sappi^ Th e fe alka lies a re 
known to be pure when their folutlon in pure water occa- 
fions no precipitate in lirbeand barytic water; when the 
precipitate which it produces in a folution of hlver is 
completely diflblved by nitric acid ; and, ladly, when 
fatu rated with carbonic acid it depodts no hlica* 

2. Ammonia is procured by didilling one part of ma- 
nat of ammonia with two parts of quicklime, and recei- 
ving the gas in a dilh containing a quantity of pure wa- 
ter, equal in weight to the miiriat employed. Its pu- 
rity is known by the fame lefts which afeertain the pu- 
rity of fixed alkalies, 

3, The carbonats of potafs and foda may he formed 
by diftblving the potafs and foda of commerce in pure 
water, 1 at u rating the folution with carbonic acid, and 
cryftailfzing them repeatedly. When pure, thefe cry- 
ftals efflorefee in the dr ; and the precipitate which they 
occafion in folutions of barytes and of filver is com- 
pletely foluble in nitric acid. Carbon at of ammonia is 
obtained by diftilling together one part of muriat of 
ammonia and two parts of carbonat of lime, 

4, The fulphuric acid of commerce often contains 
nitne acid, potafs, kad See, It may be purified by di- 
ftillatiou in a l<jw cucurbkc. The firft; portion, when 
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it comes over, muft he fet allde; it contains the nitgc of 

add. The other impurities remain behind in the cu- 
curbite, Sulpluin'c acid, when pure, diffolves indigo 
without altering its colour, does not attack mercuryr 
while cold, and caufes no precipitate in purealkahue fo* 
lutions, 

j* Nitric acid often contains both fulphuric and mu- 
riatic acids. It is eafrly purified by throwing into IL 
about three parts of litharge in fine povv'der for every 
1 00 parts of the acid, allowing the mixture to remain 
for 24 hours, fhaking it occafionany, and then difUlIing 
It, The lulphunc and muriatic acids combine with the 
lead, and remain behind in the retort. Pure nitric acid 
occafions no precipitate in the folutions of barytes and 
filver, 

6, Tlie miiriatTC acki of commerce ufually contains 
fulphuric acid, oxymuriatic acid, and oxide of iron, Jt 
may be purified by dift illation with a little muriat of 
foda ; taking care to fet afide the lirft portion which ^ 
comes over. When pure it caufes no precipitate in the 
folution of barytes, nor of pure alkalies, and does not 
attack mercury while cold, 

7, PJydrofulphuret of potafs is made by faturating a 
folution of pure potafs with fulphurated hydrogen gas; 
and water may be faturated with fulphurated hydrogen 
gas in the fame manner* See Chemistry, 857, 

SuppL 

8, The metlvod of prepuring prulTic alkali, oxalic 
acid, and the other fubftances u!td in analyfcs, has been 
already defer ibed in the article Chemistry, SjippL it 
is unneceftary therefore to repeat It here, 

IL Before a mineral is ruhmitted toaiialyfis, it ouglit How to 
to be reduced to an impalpable powder. This is bynoduyethe 
means an eafy tadc when the ftmic fa extremely hard. tu 

It ought to be raifed to n bright red or white heat 
a crucible, and then inflantly thrown into cold water. 

Tills fuddeu tranfition makes it crack and break into 
pieces. If thefe pieces arc not fraall enough, the ope- 
ration may be repeated on each till tliey are reduced 
to the proper iizc, Thefe fr^igments are then to be 
beaten to fmall pieces in a pediihcd Heel mortar j the 
cavity of which fliould be cylmdrical, and the Heel peftle 
fliould fit It exaftly, iu order to prevent any of the ftonc 
from efc aping during the adl of pounding. As foon as 
the ftone Is reduced to pretty fmall pieces, it ought to 
be put into a mortar of rock cryftal or fiint, and rcdti’ 
ced to a coarfe powder. This mortar ftiould be about 
four inches in diameter, and rather more than an inch 
in depth. The peftle ftiouhi be formed of the fame 
ftone with the mortar, and care fiiQuld be taken to know 
exadly the ingredients of which this mortar is compo- 
fed, Klaproth’s moftar is of flint. We have given its 
analyfis iu n® 32, of this article. 

When the Hone has been reduced to a coarfe pow- 
der, a certain quantity, whofe weight is known exadly, 
joo grains for mftance, ought to he taken and reduced 
to as fine a powder as poflible. This is bell done by 
pounding fmall quantities of it at once, not exceeding 
ID grains. The powder is as fine as pofTible when it 
feels foft, adheres together, and as it were forms a cake 
under the peftle. It ought then to be weighed exact- 
ly, It will almoft always be found heavier after being 
pounded than it was before ; owing to a certain quan- 
tity of the fubftance of the mortar which has been rub- 
bed off during the grinding and mixed with the pow- 
der. 
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Analyfis of der. This additional weight muft he carefully noted | 
Minerals, after the analyfis, a portion of the ingredients of 
the mortarj corrd ponding to it^ muft be fubtra£led, 

III, It is neceffary to have a crucible of pure filverj 
or, what is far preferable, of platiiuiin, capable of hold- 
ing rather more than feven cubic inches of water, and 
provided with a cover of the lame metal d’here fhould 
alfo be ready a Ipatuia of the fame metal about four 
inches long. 

The diihes in which the fohitions, evaporations, dec, 
are performed, ought to be of glafs or poredam, Thofe 
of porcelain are cheaper, becaufe they are not fo apt to 
break. Thofe which Mr Vauquelin ufes are of porce- 
lain j they are feAions of fpherea, and are glazed both 
within and without, except that part of the bottom 
■which is immediately expofed to the fire. 

Sect, II* u^nai}i/Js of Stones (y), 

^nffreden^e fubftances which enter into the compofi- 

ftoiies. fimple ft ones, as far at lea it as aualyfis has 

diicovered, are the fix earths, filica, alumina, zirconia, 
gluciua, lime, and magnefia; and the oxides of iron, 
manganefe, nickel, chromum, and copper (z). Seldom 
more than four or five of thefe fubftances are found com- 
bined together in the fame ftone ; we ftiall fuppofe, 
however, in order to prevent uniieceftary repetitioi'iSj 
that they are all contained in the mineral which we are 
going to analyfe. 

Method of ^ grains of the ftone to be analy fed, pre* 

dccompo- vioufly reduced to a fine powder, he mixed with three 
fmg ftones. times its weight of pure potafs and a little waterj and 
expofed in the filver or platinum crucible to a flroug 
heat- The heat fliould at firll be applied fiowly, and 
the matter ihoatd be conftantly ftirred, to prevent the 
potafs from 1 welling and throwing any part out of the 
crucible. When the wdiole water is evaporated, the 
mixture fliould be kept for half an hour or three rpaar- 
ters iu a ftrong red heat. 

If the matter in the crucible melts completely, and 
appears as liquid as water, we may be certain that the 
ftone which we are analyfing confifts chiefly of fifica; 
if it remains opaque, and of the confittence of pafte, the 
other earths are moft abundant ; if it remains iu the 
form of a powder, alumina is the prevalent earth. If 
the matter in the crucible be of a dark orbrownifh red 
colour, it contains oxide of iron ; if it is giafs green, 
manganefe is prefent ; if it is yelJowifh green, it con- 
tains chromum. 

When the crucible has been taken from the fire and 
wiped on the oiitlide, it is to be placed iu a caplule of 
porcelain, and filled with water. This water is to be 
renewed from time to time till all the matter is detach- 
ed from the crucible. The water diffolves a part of the 
combination of the alkali with the fdica and alumina 
of the Itone ; and if a fufficient quantity were ufed, it 
would diffolve the whole of that combination. 

Muriatic acid is now to be poured in till the whole 
of the matter is diftolved. At fir ft a flaky precipitate 
appears, becaufe the acid combines with the alkali 
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which kept it in folutfon. Then an effervefceTice takes Analyfis of 

place, owing to the decompofitibn of fome carbonat of 

potafs formed during the fufion. At the fame time 

tlie flaky precipitate is rediffolved ; as is alfo that part 

of the matter which, not having been difTolved in the 

water, had remained at the bottom of the difh in the 

form of a powder* This powder, if it con fills only of 

filica and alumina, diffolves without effervefcence j but 

if it contains lime, an cffervefcence takes place. 

II thisfolutiou in muriatic acid be colourlefs, we may 
conclude that it contains no metallic oxide, or only a 
very fniall portion ; if its colour be purplifh red, it con- 
tains manganefe j orange i^ed indicates the prelence of 
iron ; and golden yellow the prefence of chromum. 

This folution is to be poured into a capfule of porce- 
lain, covered wdth paper, and evaporated to drynefs in 
a faud bath. When the evaporation is drawing towards 
its completion, the liquor affumes the form of jelly. It 
muft then be ftirred conftantly with a glafs or porcelain 
rod, in order to facilitate the difengagement of the acid 
and water, and to prevent one part of the matter from 
being too much, and another not fufficiently dried. 

Without this precaution, the filica and alumina would 
not be completely feperated from each other. 

When the matter is reduced almoft to a dry powder, ff>*! 
a large quantity of pure water is to be poui"ed on it ^ 

and, after cKpofure to a flight heat, the whole is to * 

poured on a filter. The powder which remains upon 
the filter is to be waflied repeatedly, till the water with 
which it has been waftied ceafes to precipitate filvcr 
from its folutions. This powder, is the whole of the 
which the ftone that we are analyfing contained. 

It muft firft be dried between folds of blotting paper, 
then heated red hot in a platinum or filver crucible, and 
weighed while it is yet warm. It ought to be a fine 
powder, of a white colour, not adhering to the fingers, 
and entirely foluble iu acids. If it be coloured, it is 
contaminated with fome metallic oxide ; and Ihews, that 
the evaporation to' drynefs has been performed at too 
high a temperature. To feparate this oxide, the liHca 
muft be boiled with an acid, and then wafhedand dried 
at before. The acid folution muft be added to the water 
which paffed through the lilttr, and which we iliall de- 
nominate A, 

The watery faint ion A is to be eyiporated till its 
quantity does not exceed 30 cubic inches, or nearly an 
Englifh pint. A folution of carbonat of potafs is theft 
to be poured into it till 110 more matter precipitates. 

It ought to be boiled a few moments to enable all the 
precipitate to fall to the bottom. When the whole of 
the precipitate has colledled at the bottom, the fuper- 
nataut liquid is to be decanted off; and water being 
fubfti tilted in its place, the precipitate and water are to 
be thrown upon a filter. When the water has rim off, 
the filter with the precipitate upon it is to be placed 
between folds of blotting paper. When the precipi^ 
tate has acquired fome conJiftence, it is to be oarefally 
colle£tcd by an ivory knife, mixed with a folution of 
pure potafs, and boiled in a porcelain capfule. If any 
ahi miim: 


(v) Part of this fe6Hon is to be confidered as an abftrad^ of a treatife of Vauqudin on the analyfis of ftones^. 
publiftied iu the Annales de Chtmie^ Vol. XXX. p. 66. 

(z) Barytes has alfo been difeovered in one fingle ftone^ Jlaurolite i but its prefence m ftones is fo un- 
CtmimoDj that it can fcarcely bt^ looked for^ The method of detecting it ftiall be noticed afterwards. 
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alumina or glncma be prdent, they will be difTolved in 
the potafa ; while the other tnbftances remain untouch- 
ed in the foi-m of a powder, which we fhall call B. 

Into the foliition of potafs as much acid muft be 
poured as wiU not only fauirate the potafs, but alfo com- 
pletely rediifolve any precipitate which may have at firll 
appeared. Carbonat of ammonia is now to be added 
III fiich cjuaiUity that the liquid iliall taile of it. By 
this addition the whole of the alumina will be precipi- 
tated ill white deaks, and the gludna will remain dif- 
folved, provided the quantity of carbonat of ammonia 
ufed be not too fmalL The liquid is now to be filter- 
ed, and the alumina which will remain on the lilter is to 
be wafiied, dried, heated red liot, and then w^eighed. 
To fee if it be really alumina, diflblve it in fiilphuric 
acid, and add a fufficient quantity of fulphat or acetite 
of potafs ; if it be alumina, the whole of it will be con- 
verted into cryftals of alum.. 

Let the liquid which has pa (Ted through the filter be 
boiled for fome time, and the glucina, if it con tains any, 
will be precipitated in a light powder, which may be 
dried and weighed. When pure, it is a fine, Toft, very 
light, taflelefe powder, which does not concrete w-hen 
heated, as alumina does* 

The refiduum B may contain lime, magnefia, and one 
or more metallic oxides. Let it be diffolved in weak 
fulphuric acid, and the folution evaporated to drynefs. 
Pour a fmall quantity of water on it* The water will 
difToIve the fulphat of magndia, and the metallic fuL 
phats ; but the fulphat of lime will remain undilTolved. 
Let it be heated red hot in a crucible, and weighed. 
The lime amounts to o.^i of the weight* 

Let the fulutiou containing tlie remaining fulphats 
be diluted with a large quantity of water, let a fmall 
■excefs of acid be added, and then kt a fatui ated car- 
bonat of potafs be poured in. The oxides of chromum, 
iron, and nickel, will be precipitated, and tlie magtiefia 
and oxide of inanganefe will remain dilfolved. The pre- 
cipitate we fiiall call C» 

Into the folution let a folution of hydrofulpburet of 
potais be poured, and the manganefe will be precipita- 
ted in the ftate of a hydrofulplmret. Let it be calci- 
ned in contacl with air, and weighed. The magnefia 
may then be precipitated by pure potafs, wafiied, ex- 
pofed to a red heat, and then weighed. 

Let the refiduum C be boiled repeatedly with nitric 
acid, then mixed with pure potais; and after being 
heated, kt the liquid be decanted off. Let the preci- 
pitate, which con fids of tlie oxides of iron and nickel, 
be waflied with pure water ; and let this water be added 
to the folution of the nitric acid and potafs. That fo- 
itftion contains the ebromum converted into an acid. 
Add to this folution an excefs of muriatic acid, and eva- 
porate till the liquid affumes a green colour ; then add 
a pure alkali ; The chromum precipitates in the ilate 
of^an oxide, and may be dried, and weighed. 

^ Let th^ precipitate, con lifting of the oxides of iron 
and nickel, be diffolved in munatic acid ; add an excefs 
of ammonia ; the oxide of iron precipitates. Let it be 
waftied, dried, and weighed. 

Evaporate the folution, and the oxide of nickel will 
alfo precipitate ; and its weight may be afeertained ia 
the fame manner with the other ingredients. 

The weights of dll the ingredients obtained are now 
to be added together, and theii fum-total compared with 
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the weight of the matter ftibmitred to analyfig. If the Analyfi. of 
two are equal, or if they differ only by .03 or .04 parts, 
we may conclude that the analyfis has been properly ^ 
performed ; but if the lofs of weight be conlukrabk, 
fometbmg or other has been loft. The analyfis mu it 
therefore be repeated with all poffible care. If there is 
(till the fame lofs of w'eight, we may conclude that the 
ftone contains fame fubftance, wdiich has either evapo- 
rated by the heat, or Is foluble in water. 

A frefli portion of the Hone mull therefore be bro-MethoJof 
ken into fmali pieces, and expol'ed in a porcelain cru-'^tte<aing 
cibk to a ftrong heat. If it contains water, or any 
other volatile fubftance, they will come over into the 
celver ; and their nature and weight may be afeertained. 

If nothing comes over into the receiver, or If what 
comes over is not equal to the weight wanting, we may 
conclude that the ftone contakis fome ingredient which 
is folubk in water. 

To difeover wlietbcr it contains po/afs^ kt tlie ftone, 
reduced to an impalpable powder, be boiled five or llx jfirertaic. 
times in fucceffion, with very ftrong fulphuric acid, ap^kg whe- 
plying a pretty ftrong heat towards the end of the ope^ 
ration, in order to expel the excels of acid ; but takingp^j^ji’^ 
care that it be not ftrong enough to decompofe the falta 
wdiich have been formed. 

Water is now to be poured on, and the refiduum, 
which does not diffolve, is to be wafticd wuth water till 
it becomes tallelefs* The watery folution Is to be fil- 
tered, and evaporated to drynefs, in order to drive off 
any excefs of acid which may be prefen t. The falls are 
to be again diffolved iti water; and the folution, after 
being boikd for a few moments, is to be filtered and 
evaporated to a confiftence proper for cry flallizing. If 
the Hone contains a fufficient quantity of alumina, and 
if potafs be piefeiit, ciyftals of alum will be formed ; 
and the quantity of potafs may be difeovered by weigh- 
ing them, it being nearly of their weight* If the 
ftone does not contain alumina, or not in fufficient quan- 
tity, a folution of pure alumina in fulphuric acid mu ft 
be added. Sometimes the alum, even when potafs is 
prefent, does not appear for feveral days, or even weeks; 
and fometimes, when a great quantity of alumina is pre- 
fent, if the folution has been too much concentrated by 
evaporation, the fulphat of alumina prevents the alum 
from cryilallivjng at all. Care, therefore, muft be ta- 
ken to prevent this laft fource of eiTor. The alum ob- 
tained may be diffolved in water, and barytic water 
poured into it as long as any precipitate forma. The 
liquor is to be filtered, and evaporated to drynefs* The 
refiduum will confift of potafs and a little carbonat of 
potafs. The potafs may bc diffolved in a little water. 

This folution, evaporated to drynefs, gives us the pot- 
afs pure ; which may be examined and weighed. 

If no cryftais of alum can be obtained, ^we muft look Or fuda. 
for fome other fubftance than potafs. The ftone, for 
iiiftatice, may contain foda. The pre fence of this al- 
kali may be difeovered by decompofing the folution in 
fulphuric acid, already deferibed, by means of ammo- 
nia, The liquid which remains is to be evaporated to 
drynefs, and the refiduum is to bc c^clncd in a cru- 
cible* By this method, the fulphat of ammonia will be 
volatilked, and the foda wdll remain. It may be redif- 
folved in water, cryftallized, and examined. 

If fulphuric acid docs not attack the ftone, aa is oL 
ten the cafe, it muft be decompofed by fufion with fo- 

da. 
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Analyfi^ of fn the fame manr^er as formerly dirtded with pot- 
Miti&ral?. matter, after fiifioa, is to be diluted with 

~ '' water, and then faturated with fiilphuric acid. The 
fcdiitton Is to be evaporated to drynefs, the reliduuni 
again dilToIved nr water, and evaporated. Sulphat of 
foda will cryflallize fird ; .and by a fecond evapoi^ation, 
!(■ the Hone contains potafs and alundna, ci*y Hals of alum 
will be departed* 

The p re fence of potafs may be difcovered, by miK- 
ing “witlr a fomewhut concentrated folution of muviat 
of platinum, the fait obtained, eitlrer by dccompofing 
the fteme immediately by an acid, or by faturating with 
an acid the matter obtained by fufmg the floue with 
foda, if any potafs be prefent, a very red precipitate 
will be formed. This precipitate is a triple fait, com- 
pofed of potafs, muriatic acid, and oxide of platinum. 
Ammonia, indeed, produces the fame precipitate ; but 
ammoma has not hitherto been difcovered in ftones, 
Anrifyfis of this manner may hmplc ftones and aggr egates be 
faliiie anal y fed. As to faline Hones, tlieir atralylTs mult vary 

ftoncs, according to the acid which they contain., But ulmoll 
all of them may he decompofed by one or otlier of two 
nietliods ; of each of which we (hall give an example. 

I. Analyfis of Carbonat of Strontites. 

Klaproth analyfed this mineral by diffolving roo 
parts of it in diluted muriatic acid ; dur'ing thefolntion, 
50 parts of carbonic acid efcaped. The folution cry- 
Hallized in needles, and when diffolved in alcohol, burnt 
with a purple flame. Therefore It contained ilrouirtes. 
He diffolved a grain of fulphat of potafs In fix ounces 
of water, and Jet fall into it three, drops of the mur iatic 
folutlon. No precipitate appeared till next day. There- 
fore the folutlon contained no barytes ; for if it had, a 
precipitate wmild have appeared immediately. 

He then decompofed the muriatic acid folution, by 
mixing it with carbonat of potafs. Carbon at of Hron- 
tites precipitated. By the application of a llrong heat, 
the carbonic acid was driven off. The whole of the 
earth which remained was diffolved in water. It cry- 
ftalHzcd ; and when dried, weighed 
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II, Analyfis of Sulphat of Strontites, 

Mr Vauquclin analyfed an impure fpedmen of tlds 
min^jral as follows : 

Oil 200 parts of the mineral, diluted nitric acid was 
poured. A violent effervefcence took place, and part 
of the mineral was diffolved. The undiffolved portion, 
after being heated red hot, weighed 167, Therefore 
33 parts were difTolved. 

The nitric folutlon was evaporated" to drynefs ; A 
reddiih fiibfbmce remained, which indicated the prefence 
of oxide of iron. This fubftance was rediffolved In wa* 
ter, and fome ammonia niixed with it ; a reddifli pre- 
cipitate appeared, which, when dried, weighed and 
was oxide of iron. The remainder of tlie folutlon was 
precipitated by carbonat of potafs. The precipitate 
weighed, when dried, 20, and pofTelTed the properties 
of carbonat of lime. Therefore zoo parts of this mu 
neral contain 20 of carbonat of lime, i of oxide of iron, 
and the remainder of the 33 parts he concluded to be 
walcr. 

The 167 parts, which were infoluble in nitric acid, 
were mixed with yoo parts of carbonat of potafs, and 
7000 parts of water, andboiledfor a. confidcrabJe time, 
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TLc folutKin was then filtered, and the refiduum waffl- 

ed^ and dued. The liquid fcarcely eifervefeed w'ith Minerals, 
acids j but with barytes it produced a copious preclpi- ^ 

tate, totally indlfroluble in muriatic acid. Therefore it 
contained fiilphuric acid. 

The undlllblved refiduum, when dried, w^eighed rZ9 
parts. It diflblved completely In muriatic add. The 
hdution cryflalllzed ih needles; when diifolved in alco- 
hol, It burnt wdth a purple flame ; and, in fhort, had all 
the properties of muriat of flrmjtites. Therefore thefe 
129 parts were carbonat of ftrontites. Now, 100 parts 
of this carbonat contain 30 of carbomc acid; therefore 
129 eon tain 38.7, 1 herefore the mhiml imilt con- 

tarn m 200 parts 90,3 of llrontites. 

Now, the infoluhlc relidumn of [67 parts was pure 
fulphai of ilrontites ; and we have feen that it contain- 
ed 90.3 of flrontftes, i herefore the fiilphuric add muffc 
amoimt to 76,7 parts 

Nearly m the lame manner as hi the firfl of thefe 
arnples, may the analyfis of carbonat of lime and barytes 
be performed; and nearly In the fame manner with the 
fecond, we may analyle the fulphais of lime and barytes. 

Phofphat of lime may be diiTulvcd in muriatic acid, phofphats, 
and the hme preetphated by fulphuric acid, and its 
quaimty afeertained by deeompofmg the fulphat of lime 
obtained. The liquid lolution may be evaporated to 
the confiflence of honey, mixed with charcoal powder, 
and diflilled in a ftrong heat. By this means phofpho- 
rus will be obtained. Tiie impmlties witli which the 
pliofpliat may be contain mated will partly reniaj Ti undil- 
foJved, and be partly diflblved, in muriatic acid. Thej 
may be detcacd and afcertalned by the rules laid down 
in the fecond fection of this chapter. 

The fluat of lime may be mixed with fulphuric acid Fluau, 
and dj {tilled* The fluoric acid will come over iu the 
form of gas, and its weight may be afcertairied. What 
remains m the retort, which will confift chiefly of ful- 
phat of iime, may be analyfed by the rules already laid 
down, ^ 

The borat of lime may be diffolved in nitric or ful- And bc:^ 
phunc acid. 1 he iolut ion may be evaporated to dry- ratsi 
nefs, and the boracie acid feparatefl from the refiduum 
by means of alcohol, which will diffolve it without adf- 
mg on any of the other ingredients. The remainder 
of the dry mafs may be analyfed by the rules hxld down 
in Sc£t. II. of this Chapter* 

S t^CT. III. Of iht of Comhuplhs. 

The only combufllbles of whofe analyfis it will be 
neceflkry to fpeak are coals and fulphur ; for the me- 
thod of analyling the diamond and oil has already been 
given in the artide Chemistry, Bi^ppi. 

Coal is compofed of carbon, bitumen, and fome por-Eai-t 4 ^f 
tion of earth. The earths may be dete6fed by burning ’^^^1 
completely a portion of the coal to be analyfed. The 
afbes which remain after incineration confifl of the 
earthy part. Their nature may be afcertaiiied by the 
rules laid down in Se^, II. of this Chapter. 

For the method of afeertaining the proportion of 
carbon and bitumen in coal, we arc indebted to MrKlr- 
wan. 3^9 

When nitre is lieated red hot, and charcoal Is thrown 
on It, a violent detonation takes place; and if the quan- the relative 
tity of charcoal be fufficient, the nitre is completely 
eompofed. Now, it requires a certain quantity of 

carbon men. 
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carbon to decompofe a given weight of nitre. From 
the expmnnjKt^ of Lavoifierj it follows that, when the 
dhtemation is performed In clofe vcfTds under water, 
I 4„2T parts of charcoal are capable of decompofing 100 
paves of nitre But when the detonation is perform- 
Uii in an open crucible, a fmaller proportion of charcoal 
is neceirary, bccaufe part of the nitre is deco mpo fed bj 
the adlioii of the furrounding air,. Scheelc' found that 
under tliefe circumftatices lo parts of plumbago were 
ibfiicieiit to decompofe 96 parts of nitre, and Mr Kir- 
wan found that nearly the fame quarnity of charcoal 
was fufficient for producing the fame effedl, 

Macquer long ago oblerved, that no volatile oily 
matter will detonate with nitre, unkfs it be previoufly 
reduced to a charcoal ; and that then its cfFedt upon nitre 
16 precifely proportional to the charcoal which it con* 
tains f , Mr Kir wan, upon trying the experiment with 
piicji and maltha^ found that thefe fubllances 
did not detonate with nitre, but merely burn upon its 
furface with a white or yellow flame ; and that after 
they were confumed, nearly the fame quantity of char- 
coal was neceflary to decompofe the nitre which would 
have been required if no bitumen had been ufed at all J. 
Now coals are chieSy compofed of charcoal and bitu- 
men* It occurred therefore to Mr Kirwan, that the 
quantity of charcoal which any coal contains may be 
ai’certained by detonating it with nitre ; For fince the 
b 111! men of the coal has no effed. in decompofing nitre, 
k is evident that the detonation and decompodtion 
mult be owing to the charcoal of the coal ; and that 
tilicreforre ithc quantity of coal uecelTary to decompofe a 
gli ^erj poirtiion of nitre will indicate the quauiiiy of car- 
bon which it contains : and the proportion of charcoal 
mv.d eaifh which any coal contains being afeertained, its 
(b^tumiiiQiis part may be eafily bad from calculation. 

The crucible which he uied in hia experiments was 
large : it was placed' in a ^ wind furnace at a dl dance 
from the due, gpd the heat rn every experiment w^as as 
equal as pofhhle. The moment the nitre was red hot, 
the coal, previoufly reduced to fniall pieces of the fize 
of a head, was projeifted in portions of one or tvvo 
grains at a time, till the nitre would no longer deto- 
nate ; and every experiment was repeated feveral times 
to enfure accuracy. 

He found that 480 grains of nitre required 50 grains 
of Kilkenny coal to decompofe it by this method. 
Therefore 10 grains would have decompofed 96 of 
nitre , precifely the quantity of charcoal w^hkh would 
have produced the fame effect. Therefore Kilkenny 
coal is compofed almoft entirely of charcoal, 

Cannel coal, when incinerated, left a refiduum of 
3.17 in the 100 parts of earthy aflres, 66* f grams of 
it w'ere required to decompofe 480 grains of nitre ; but 
50 parts of charcoal would liave been fuflicient : there- 
fore 66.5 grains of camiel coal contain 50 grains of 
charcoal, and 2.08 of earth ; the remaining 14.42 grains 
nmfl be bitumen. In this manner may the compDiition 
of any other coal be afeertained. 

As for fulphur, in order to afeertain any accidental 
impurities with which it may be contaminated, it ought 
to be boiled in thirty times its weight of water, after- 
wards in diluted muriatic acid, and laflly in diluted ni- 
tro- muriatic acid, Thefe fubftances will deprive it of 
all its impurities without acting on tlu fulphur itfelf, 
at kali if the proper cautions be attended to. The 
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fulphur may then be dried and weighed. The ded- Andjfii of 
ciciicy in weight wu'Il mark the qiianlity of the fubftan- 
CCS which couUmiuate the fulpliur. The folutions may ^ 

be evapcralcd and examined, according to the rules laid 
down m the Iccoud and fourth fedliuns yf this chapter. 

S£CT. IV, 0 / t/jg ylnifh^/Is 

The method of audlyiing ores mnit vary confider- 
^hly, according to the metals which they are 
to contain. A general niethud, therefore, of aualyfiiig^nllyfing 
would be of no ufe, even if it could be given, becaideorcp. 
it would be too complicated ever to be pratitifed. We 
fliali content ourfelves wir h exhibiting a fufficieiit cum- 
ber of the analyfis of 01 to take lu mod of the cafes, 
which can occur. He who wifhes for more information 
on the fubje^, may confult the treatile of Bergman 011 
the ylnafyjits of Ores ; Mr Kirvvan^s treatife on the lame 
fubjed ; and, above all, he ought tu iludy the nume- 
rous analyfes of ores whicli have been publilhed by Mr 
Klaproth. 

I. Analyfis of Red Silver Ore* 

Mr Vauquelin analyfed this ore as follows : d 

He reduced 100 parts of it to tine powder, poured ^.talyfing 
over it 500 parts of nitric acid previoufly diluted wu'ihr d fiivec 
water, and applied a gentle beat to the mixture. 
colour of the powder, which before the mixture with 
nitric acid was a deep purple, became gradually lighter, 
till at lad it was pure white. During this chunge no 
nitrous gas was extricated ; heuce he concluded, that 
the metals in the ore were in the fliate of oxides. 

When the nitric acidi even though boiled gently, 
did not appear to be capable of diffolving any more of 
the powder, it vi'as decanted off, and the refiduum, af- 
ter being carefully vyaflied, w^eig bed 42.06. 

Upon thefe 42.06 parts concentrated muriatic acid 
was poured ; and by the application of hear, a con fi- 
de rable portion was diffoived. The redduum was re- 
peatedly wadied with muriatic acid, and then dried. 

Its W^eight was 14.6666. Oik* portion of thefe 14 6666 
parts, when thrown upon burning coals, burnt with a 
blue £ame and fu Iphureoas fmelk Another portion 
fublimed in a clofc vefTcl without leaving any rebdutim. 

In fhort, they had all the properties of iulphur. There- 
fore los parts of red filver ore contain 14*6666 of fnl- 
phur. 

The muriatic acid folution w^as now diluted with a 
great quantity of water; it became milky, and depohted 
a whitG flaky powder, which when w'afhed and dried 
w^eighed 21.25. This powder, when heated with tar- 
tar in a crucible, was converted into a bluifh white brittle 
metal, of a foliated tcxiurc, and pofTeiling all the other 
properties of antimony. Red lilver ore, therefore con- 
tains 21,25 oxide of antimony* 

The folution in nilrfc acid remain ed now to be esia* 
mined. When muriatic acid was poured into ic, a co- 
pious white precipitate appeared, which, w'hen walh- 
ed and dried, weighed 72.66. ft had all the properties 
of niuriat of filver. According to Mr Kirwan’s tables, 

72.66 of mun'at of filver contain 60.57 oxide of fil- 
ver. Therefore red filver ore, according to this analyik* 
is compofed of 60.57 of filver, 

21.25 oxide of antimony, 

14.66 fulphur. 
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1 The lofa, wliicli atrowiitft to ^*52 parts, la to be afcnir 

, bed to unavoidable eiTora which attend fuch cjtpcju- 

^ inetitSj 

II, Antlmonmted Silver Ore, 

3^3 

An^lyila nf Klapi'oth analysed this ore aa follows * 
teef On 1 00 parts of the ore, reduced to a fm| powder, 
he poured diluted nitric acid, raifed the miKture to a 
boiling heat, and after pouriug off the acad, added new 
quamitjea repeatedly, till it would diffblve nothing mo^e. 
The refiduum was of a greyifji yellow colour, and 
weighed, when dry, 26, 

Thefe 26 parts he digeffed in a mixture of nitric and 
muriatic acid ; part was diflblved, and part Rill remain- 
ed in the form of a pow-der. This rcilduum, when 
walhed and dried, weighed 13 parts. It had the pro- 
perties of fulphnr ; and when burnt, left a reliduum of 
one part, which had the properties of fdica. Aiitimo- 
niated lllver ore, therefore, contains, in the lOQ parts, 

1 2 parts of fulphur and f of filica. 

When the nitro-muriaiic folution w'as diluted with 
about 20 times its weight of water, a white precipitate 
appeared ; which, when heated to rednefs, became 3 el- 
low^ Its weight was 13, No part evaporated at a red 
beat ; therefore it contained no arfenic. On burning 
coals, efpecially when ioda was added, part was reduced 
to a metal, having the properties of antimony ; and in 
a pretty high heat, the whole evaporated in a grey 
fmoke. Tiiefe 13 parts were therefore oxide of antimo- 
ny : They contain about 10 parts of metallic antimo- 
iiy ; and as the Rate of oxide was produced by the ac- 
tion of the nitric acid, we may conclude that aiitimo- 
n fated diver ore contains 10 parts of antimony. 

The nitric acid folution remained Rill to be exami- 
ned* It was of a green colour. When a folution of 
common fait was poured in, a w^hlte precipitate was ob- 
tained, which poffeffed the properties of muriat of Ri- 
ver. When dried, it weighed 87.75 parts ; and when 
reduced, 65.81 parts of pure River were obtained from 
it. Antimoniated River ore, therefore, contains 6c, 81 
of River. 

Into the nitric acid folution, thus deprived of the 
filver, he dropped a little of the folution of fulphat of 
foda ; but no predpilate appeared. Therefore it con- 
tained no lead. 

He fuperfaturated it with pure ammonia, on which a 
grey precipitate appeared. When dried, it weighed 5 
parts. This, on buniing coals, gave out an arfenicai 
fmell. It was rediffulved in nitric acid j fulphuiated 
alkali occafioncd a fmutty brown precipitate ; and pruf- 
Re alkali a pruflian blue, which, after torrefadion, was 
magnetic. Hence he concluded, that thefe five parts 
were a combination of iron and arfenic acid. 

The nitric folution, which had been fuperfatu rated 
with ammonia, was blue ; he therefore fufpeaed that 
it contained copper. To difeover this, he faturated it 
with fulphuric acid, and put into it a poli/hcd plate of 
iron. The quantity of copper was fo I'maU, that none 
could be collected on the iron, 

III. Grey Copper Ore. 

AuuEyiis of Klaproth an a] y fed this ore as follows; 
grey cop. Three hundred grains of it, not completely freed from 
ore. its matrix, were reduced to a Hne powder ; four times 
thdr weight of nitric acid was poured on them, and the 
SuypL. VoL, 11 , Part 1 . 
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whole was digt-fted. The aotd was then pom-ed off, vf 

and an equal quantity again digcilcd on the reliduum. 

The two acid folutioiis were mixed together. Tlie re* '“'v—' 
liduuni was of a yellowifti grey colour, and weighed 
1B8 grains. ^ 

On this rtfiduum fix times its weight of muriatic acid 
was boiled. Tiie refiduum was wafhed, Rrll with mu- 
riatic acid, and afterwards with alcohol, and the waih- 
iugs added to the muriatic acid folution- I’he reiidu- 
urn, when dried, weighed 105.5 grains. Part of it 
burnc-a with a blue Rame ; and was therefore fulphur. 

The refiduum amounted to 80.25 grains, and had the 
properties of filica.^ When melted with black ilux, 
about ^ths of a grain t>f filver were obtained from 11. 

Thus 3QO parts of grey copper ore contain 25.25 gr. 
of fulphur, and 79.5 of lilsea. 

The muriatic acid folution, which was of a light yel- 
low- colour, was concentrated by ditHilation, a few cry- 
Rails of muriat of filver appeared in ii;, which contained 
about ^th grain of filver. The fuluLmn, thus concen- 
trated, was^ diluted with a great quantity of water ; a 
white precipitate was depolitcd, whicli, when dried, 
weighed 97;^5 It pofiefled the properties of 

oxide of antimony, and contained 75 grains of antimo- 
ny, T here fore 300 grains of grey copper ore contain 
70 of antimony. 

The nitric acid folution was of a clear green colour. 

A folution of common fait occiifiotied a white precipi- 
tate, which was muriat of filver, and from which 31,5 
grains of filver were obtained. 

A little fulphat of potafs, and afterwards fulphuric 
acid, were added, to lee whether the folution contained 
lead ; but no precipitate appeared. 

The folution was then fuperfaturated with ammonia ; 
a loole fleaky browuilh red precipitate appeared, which, 
w'hen heated to rednefs, became brown ifh black, and 
weighed 9^th grains. This precipitate was diffolved 
in muriatic acid ; half a grain of matter remained un- 
diffolved, which was lllica. The muriatic acid folution, 
wdien pruJIIc alkali was added, afforded a blue precipi- 
tate ^ and foda afterwards precipitated 1.5 grains of aluM 
mina* T lierefore 300 grains oi grev copper ore^ con- 
tain 7.35 grains of iron, and 1.5 of alumina. 

Into the nitric folution fupei faturated with ammo- 
nia, and which was of an azure blue colour, a pdifiied 
plate of iron w^as put ; l^y this method 69 grains of 
copper were obtained. 

IV. SuJphuret of Tin. 

Klaproth analyfed this ore as follows ^ a 

_ On 120 grains of the ore reduced to powder, 
ttmes tlieir weiplit of nitro-muriatic a««l, eotnpofed of 
2 parts of muiiatlc, and t of nitric acid, wore poured, 

There remained undiQ’olved 43 grains, which had , 

appearance of fulphur ; hut containing green fpots, was AnaWtls of 
fufpedied not to be pure. After a gentle combuilion,fulphuret 
13 grains remained j 8 of which were dilToiveJ in nitro-'^^ 
muriatic acid, and added to the iirft folution. The re- 
inaining 5 were feparated by the filtre, and heated 
along with wax. By this method about a grain of mat- 
ter was obtained, which was attraded by the magnet ; 
and which therefore was iron. The refiduum weighed 
3 grains, and was a mixture of alumina and filica. Thus 
120 grains of fulphuret of tin contain 30 grains of ful- 
phur, I of iron, and 3 of alumina and filica. 
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Analyfis of 'X'Ke tiitro muriatic folution was completely precipi- 
^Mii^eraK potiifg. The precipitate was ofa greyiih green 

*' colour. It was wafhcd and dried, and again difiblved 
in diluted muriatic acid. Into the folntion a cylinder 
of pure till was put, which weighed exadly 217 grains. 
The folution became gradually colonrlefs, and a quan- 
tity of copper precipitated on the cylinder of tin, which 
WTiglied 44 grains. To fee whether it was pure, a 
quantity of nitric acid was digdled on it j the whole 
was diirolved, except one grain of tin. Therefore 120 
grains of fnlphuret of tin contains 43 grains of copper. 

The cylinder of tin now weighed only 128 grains; 
fo that 89 grains had been dilfolvcd. Into the folution 
a cylinder of zinc vras put ; upon which a quantity of 
tin precipitated. When w^allied and dried, it we ig lied 
130 grains. The tin he melted with tallow and pow- 
dered charcoal ; and when cold, he vvafhed off the char- 
coal. Among the tin globules were fomid feme black 
docculi of iron, which weighed one grain. Deducing 
this grain, and the 89 grains of the tin cylinder which 
had been dilTolvcd, wc fee that the 120 grains of ful- 
phuret of tin contained 40 grains of tin befidts the grain 
which had been detcdled in the copper, 

V- Pliimbiferous Antimoniated Silver Orci. 

AnalyGs of Klaproth analyfed this ore as follows: 
plumbife- digefled 400 grains of it, reduced to a fine pow- 

moniated times its weight of nitric acid, and then 

filverore. twice its weight of the fame acid. FIc then diluted 
this lalt portion of acid with eight times its weight of 
water, and continued the digellion. The undifTolved re- 
fiduum, when walked and dried, w^eighed 326 grains. 

On this refiduum he boiled muriatic acid repeat edly» 
The folution, on cooling, depofited acicular cryflals. 
Thefe he carefully feparated, and put by. The undif- 
folved refiduum weighed 51 grains. It had the pro- 
perties of fulphur. When burned, it left one grain of 
filica. 

The muriatic acid folution was concentrated to half 
its former bulk by dilUllaiion ; this made it depofite 
more acicular crylVals. He continued the did illation 
as loug as any cryllals continued to appear. He then 
colledlcd the whole of thefe cry dais together. They 
had the properties of muriat of lead. When mixed 
with tvi'ice their weight of black flux, and heated in a 
crucible lined with charcoal, they yielded 1 6c^ grains 
of lead . 

Sulphuret of ammonia was now added to the muria- 
tic acid folutkm ; an orange- coloured precipitate ap- 
peared, which fliewed that the folution contained anti- 
mony. It was precipitated by a copious effufiou of 
water, and by foda. The oxide of antimony being re- 
duced to a niafs with Spaniih foap, mixed with black 
fluxj and heated Ju a lined cmcible, yielded 28.5 grains 
of antimony. 

Into the nitric acid folution,. obtained by the firfl; part 
of the procefs, a folution of muriat of fad a was drop- 
ped ; a white precipitate was depofited, and over it aci- 
cular cryftals. Thefe cryftals he diffolved, by pouring 
boiling water on the precipitate. The water was add- 
ed to the nitric acid folution. The w'hite precipitate 
was muriat of filver : when heated with twice its weight 
of foda, ic yielded 81.5 grains of filver. 

He now concentrated the nitric add folution by eva- 
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poratton ; and then adding a folution of fulphat of foda, Analyfis of 
a white precipitate was obtained, wdiich had the pro- hiinerak 
perties of fulphat of lead, and weighed 43 grains. It ~ ^ 
contained 32 grains of pure lead. 

He now poured ammonia into the folvitioo ; a pale 
brown precipitate w^as obtained, w^hich \veighed 40 
grains, and which appeared to con fid of oxide of iron 
and alumina. He rt'diffolved it in nitric add, precipi- 
tated the iron by pruffic alkali, and the alumina by fo- 
da, The alumina, after being heated to rednefs, weigh- 
ed 28 grains ; confequently the oxide of iron w^as J z 
grains, which is equivalent to 9 grains of iron, 

VI. Molybdat of Lead, 

Mr Hatchett analyfed this ore as follows* : ^ 

On 250 grains of the ore, reduced to a fine powder, Tran/:* 
he poured an ounce of flrong ful|jhuric acid, and digelt-lxxxvt^zo. 
ed the mixture in a llrong heat for an hour. Wlien 3^7 
the folution was cool, and had fettled, he decanted it 
off, and wafhed the niidiflolved powder with pure wa-^f 
ter, till it came aw^ay taflelefs. This operation was re- 
peated twice more ; fo that three ounces of fulphuric 
acid were ufed. All thefe folntions were mixed toge- 
ther, and filtered. 

Four ounces of a folution of carbonat of foda wTre 1 
poured upon the powder which remained undifTolved, 
and which confiJled of fulphat of lead. The mixture 
was boiled for an hour,, and then poured oflT. Tbs 
powder was then wafhed, and diluted nitric acid poured 
on it ; The wliole was diifolved, except a little w-hrte 
powder, which, when waflied, and dried on a filter by 
the heat of boiling water, weighed feven* tenths of a 
grain. It pofTefled the properties of filica. 

The nitric acid lolutign was faturated with pure fo- 
da f a white precipitate was obtained, which, wheA 
walked, and dried for an hour in a heat rather below 
rednefs, weighed 1^46 grains, It poflelcd the proper- 
ties of oxide of lead.. 

To fee whether tins oxide of lead contained any iron, 
it was diifolved in diluted nitric acid, and the lead pre- 
cipitated by fulphuric acid. The foluiJoii was then fs> 
turated with ammonia ; a brown powder precipitated, 
which, when dried, weighed one grain, and had the 
properties of oxide of iron. 

The fulpliuric acid folution w*^as of a pale blue colour: 

It was diluted with 16 times its weight of pure water, 
and then faturated with ammonia. It became of a deep 
blue colour, and appeared turbid. In 24 hours a pale 
yellow precipitate fuhfided, which, when collected ou a 
filter, and dried by a boiling water heat, weighed 4.2 
grains. Its colour was yellowifh brown. Muriatic add 
diifolved it, and pruffiat of potafa precipitated it from 
its folution in the itate of pruffian blue. It was there'* 
fore oxide of iron. 

The fulphuric acid fblutjon, faturated with ammonia, 
was gradually evaporated to a dry fait. This fait was 
a mixture of molybdat of amnion ia and fulphat of am- 
monia. A ilrong heat was applied, and the diftillation 
continued till the whole of the fulphat of ammonia was 
driven off ; and to be certain that this was the cafe, 
the fire was railed till the retort became red hot. The 
refiduum in the retort was a black bliflered mafs; three 
ounces of nitric acid, diluted with water, were poured 
upon it, and diftilkd oC The operation was again re- 

peated^ 
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Analyfis of peated^ By this method the oxide of molybdenum was 
Minerals, converted into a yellow powder, which was yellow acid 
of molybdenum- It weighed 95 grains* 

VTT. Grey Ore of Manganefe. 

« Mr Vauqudin analyfed this ore as follows *, 

R* When 200 gi^insof it were expofed to aftrong heat 
mvli. p. in a retort, there came over lo grains of water, and i3 
A inches of oxygen gas, mixed with a little carbo* 

|xrey ore of The mineral now weiglicd only 176 grains, 

tnai-gancfe. Therefore the weight of the gas was 14 grains* 

On 200 grains of the fame mineral tnuriatic acid was 
poured, and heat applied, 7 j cubic ruches of oxy^rnu- 
riatic acid gas came over, which, though mixed with 
fome carbonic acid gas, eii flamed nietaU when reduced 
to powder. When no more gas came over, the refidu* 
urn was boiled. The whole was dill'olved except a white 
]iowder. which weighed 12 grains, and which pofreffed 
tlie properties of hlica* 

Carbon at of potafs was poured into the folution j a 
white pfcdpjtate w'as obtained, w'hich became black by 
expofure to the air, and weighed 288 grains. Strong 
nitric acid was boiled on it repeatedly to drynefs* It 
became of a deep black colour, and, when well waflied 
>with w^ater and dried, weighed 164 grains. This pow- 
der was black oxide of manganefe. * 

To fee whetber it cotnained iron, nitric acid, with a 
little fugar, was poured upon it, and digefted on it* The 
acid difiblved it completely. Therefore no oxide, of iron 
was prefer] U 

Into the water with which the black oxide of man- 
ganefe had been wafhed, carbonat of potafs was pour- 
ed I a white powder precipitated, which, when dried, 
weighed 149 grains, and which poffeffed the properties 
of carbonat of lime. 

Vm. Wolfram* 

3 19 Meflrs Vanquelin and Hecht analyfed this mineral as 

Analyfis nf follows ; 

wolfram. parts of Wolfram in powder, three times its 

weight of muriatic acid were poured, and the mixture 
boiled for a quarter of an hour ; a yellow powder ap- 
peared, and the folution was of a brown colour* The 
acid was allowed to cool, and then caret uUy decanted 
off, and the refiduum wafhed. The refidnum was then 
digefted for fome hours yv\t\i ammonia, which diflbived 
a part of it* The refiduum was wafhed, and new mu- 
riatic acid again poured over it j then the refiduum was 
' digefted with ammonia, as before : and the operation 

ivas continued till the whole wolfram was diftolved* 

All the ammoniacal folution s being joined together, 
were evaporated to drynefs, and the fait which remain- 
ed was calcined : a yellow powder was obtained ; it 
weighed 154 grains, and was yellow acid of tungften. 
Into the muriatic acid foiutions, wliich were all mix- 
ed together, a fufticient quantity of fulphuric acid was 
poured to decompofe all the falls* The folution was 
then evaporated to drynefs ; and the falts which were 
obtained by this evaporation were rediflblved in water. 
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A white pOwder retnafned, which weighed three grains, 

and which polFeOed the properties of filica, MincraJa.^ 

The excefs of acid of the folution was faturated with 
carbonat of potafs j the liquor became brown, but no- 
thing precipitated. When boiled, a red powder preci- 
pitated, and the brown colour difappeared. The ad- 
dition of more carbonat of potafs caufed a farther pre- 
cipitation of a yeliowifh powder* This precipitate con- 
hfted of the oxides of iron and manganefe combmed. 

Nitric acid was diftilkd off it repeatedly; it was then 
boiled in acetous acid. The acetous folution was pre- 
cipitated by potafs* Nitric acid was again dillilled off 
it, and it was again boiled in acetous acid. This pro^ 
cefs was repeated till nitric acid produced no further 
change. The different powders which could not be 
diffolved in the acetous acid were collected, mixed with 
a little oil, and heated red hot. The powder became 
black, and was attracted by the magnet. Et was there- 
fore oxide of iron. It weighed 36 grams. 

The acetous folution contained the oxide of mauga- 
nefe : It was precipitated by an alkali, and^ when dried, 
weighed i2*j grains. 

IX, Oxide of Titanium and Iron. 

Vauquelin analyfed this ore as follows : 33^ 

A hundred parts of the ore, reduced to a fine 
der, and mixed with 400 parts of potafs, were melted tamum and 
in a filver crucible for an hour and a half. When cool, irtm* 
the mixture was diluted with water ; a powder remain- 
ed of a brick red colour, which w'lien waflied and dried 
weighed 1 24 parts. 

The watery folution had a fine green colour ; when 
an excefs of muriatic acid was added, it became red. 

By evaporation the liquor loft its colour* When eva- 
porated to drynefs, a fait remained, which was totally 
diffolved by water. From this folution carbonat of pot- 
afa precipitated two parts, which had the properties of 
oxide of manganefe* 

The 124 parts of refiduum were boiled in a folution 
of pure potafs for an hour* The folution was faturated 
with an acid, filtered, and carbonat pf potafs added, 
which precipitated three parts* Thcfe had the proper- 
ties of oxide of titanium. 

The remainder of the 124 parts of refiduum, which 
ftlll was undiffolved, was boiled with diluted muriatic 
acid. The liquor became yellow, and depofited 46 parts 
of a white povs^der, with a tint of red. This powder 
was foluble in fulphuric and muriatic acids: from thefc 
foiutions, it was precipitated of a brick red colour by 
the iufufion of mit-galls ; of a green colour by fulphu- 
ret of ammonia and pruffiat of potafs ; and of a white 
colour by carbonat of potafs and pure ammonia. A 
rod of tin made thefc foiutions red ; a rod of zinc made 
them violet* Thefe 46 parts therefore are oxide of ti- 
tanium* 

The muriatic folution, from which thefe 46 pai-ts 
were depofited, formed, with pruffiat of potafs, a pruf- 
fian blue ; and ammonia precipitated from it 50 partSj 
which had the properties of yellow oxide of iron. 
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A. 

" ^CINOSR iron ore, n® 225. 
jidinoUtey fhoilaceous, 89. 

lamcller, 99. 

glaffy, 91. 

jiQinotey 52. 
jidamantltie fpar, 26. 

JEdelitCy 65. 

JEtiteSy 225. 

Jlgaric mineral, 96. 
jigatey Iceland, 55. 
jligue marine^ 36. 

Alumindy native, 27. 

Amalgamy native, 197. 

Amber j 178. 

Am'iantusy 85. 

AmphiboUy J3. 

Amygdaloid^ 137* 

Analcimcy 68. 

Andreolitey 62. 

AnthracitCy 165. 

Anthracolitey 163. 

ArUmoniated filver ore, 186. 
i88- 

Antimonyy native, 248. 

— grey ore of, 249. 

ApatiUy 98. 

Aqua marina, 36. and 6r. 
Argillaceous iron ore, 225. 
ArgillitCy 79. 

Arfeniat of lead, 241. 

Arfenicy native, 257. 
Arfenio^phofphat of lead, 242. 
AJbeJliniiey 86. 

AjbeJioidy 88. - 

Jijbejlusy 8j. 

Afphalty 171. 

Auriferous native filver, 181. 
Auripigmentuiriy 258. 

Axinitey 71. 

Azure de cuivre, 210. 

B. 

Balajs ruby, 28. 

Barofelenite^ 1 04. 

Barytes y carbonat of, 103. 

■ fulphat of, 1C4. 

Bajanitey 93. 

Bafahiney 5'z. 

Beryly 61. 

Bitumen y 1 65 . 

— elaftic, 1^2. 

Bifmuthy native, 254. 

» — ochre, 256. 

Black chalk, 1 23. 

Blaclijh o^ohe^al iron ftofte, 
220. 

Blende y 245. 

Blue calx of copper, 210. 

BoUy 118. 

Boracitey lOO. 

Breccia y 138. 

Brick red copper ore, 208. 


Brhtlcnejsy n® I2, 

Brown iron ore, 223. 

c. 

Calamine y 246. 

Calciform filver ore, 190. 
Cannel coal, 171. 1 76. 

Car bony 162. 

Carbonat of lead, 239. 

Cat^s cycy 33. 

Celejlincy 107. 

CeyfanitCy 29. 

Chalky 96. 

Chnlcedonyy 42. 

Chert y 41. 

Chlorite y 77. 

Chryfol^ily 63. 

ChryfolitCy 83. 98* 

— — — oriental, 63. 
Chryfopra/iumy 33. 

Cinnabar y native, 198. 

Clayy 114. 127. 

— — porcelain, i r 5. 

— — common, 116. 

potters, 1 16. 

CW, 173. 

cannel, t7T. 

Kilkenny, 164. 

parrot, 171. 176. 

— fpurioiis, 177. 

Cobalt ore, black, 263. 

— brown, 264. 

— dull grey, 261. 

red, 266. 

— white, 262. 

yellow, 265. 

CvlouTy 8 . 

Columnar iron ore, 225. 

Coppery pyrites, 205. 

— malm, 208. 

— ochre, 208. 

Corivindunty 26. 

Cork^ mountain, 85. 

Cornelian y 42. 

Corneous mercury, 200. 

filver ore, 192. 

Corundumy 26. 

Culmy Wales, 164. 

Cupriferous fulphuratcd filver 
ore, 189. 

CyanitCy 63. 

Cymophancy 74. 

D. 

DelphinitCy 73. 

Diasnondy 163. 

DuQilityy 12. 

E. 

Eagle ftone, 225, 

Emeraldy 61. 

Emery y 2X8. 

F. 

Feely 17. 


Felfpary n® 58. 

- - — argentine, 49. 

Fer oligifte, 221. 

— pyrocete, 222. 

Flinty 32. 

Florid red copper ore, 208. 
Fluor y 99. 

Frabturcy 13. 

Fragments 16. 

Fuller* s earth, 119. 

G. 

Galenoy 233. 

Gangucy page 244, note. 

Garnet y 70. 

white, 60. 

Glades mariae, 50. 

Gneifsy 140. 

Goldy native, 182. 

Granatin Cy 142, 

Granatitey 47. 

Grant lit e, 144. 

Granite y 138. 

Granitelly 143. 

Granular iron ore, 225. 
Graphite y 2 1 7. 

Green earth, 123. 

fand of Peru, 209. 

Grey copper ore, 207. 

Gypfumy 97. 

H. 

Hxmatitesy 223. 224. 

Hardnefsy 1 1 . 

Hepatic mercurial ore, 1 99. 
Hornblende y 53. 

— — bafaltic, 52. 

— refplendcnt, 54. 

HornflatCy 40. 

Homjloney 41. 

— — fliiftofe, 92. 

Hyac tilth y 93. 

— — blanche cruciforme, 
62. 

Hyalite y 64. 

Hydrofidphuret of antimony, 
251. 

I. 

Jadey 84. 

Jargony 93^ 

Jafpery 43. 

Jety 174. 

Iron ore, 214. 

K. 

Kiffekily 81. 

Kraggjloney 150. 

Ku^er lazur, 2 1 0. 

nickel, 267. 

L. 

Lapis nephriticus, 84. 

lazuli, 69. 

Lavay 152. 

LazulUcy 69. 

Lead ochre, 238. 


Lepidotitey no 39, 

Leucitey 60, 

Lilalitey 59. 

Limey borat of, 100. 

— carbonat of, 96, 

— — fluat of, 99. 

phofphat of, 98. 

— fulphat of, 97. 

Limejloney 96. 

LithomargOy 117, 

Loamy 128. 

Lowland iron ore, 226. 

Lujirey 10. 

Lydian Hone, 92. 

M. 

Magnetic iron ftone, 220. 

fand, 220. 

Malachite y 211. 

Malthay 170. 

Manganefey black or brown ore 
of, 273. 

— grey ore of, 272. 

■ — — -- red ore of, 275. 

— — white ore of, 274. 

Marly 124. 

Meadow lowland ore, 226^ 
MenachamtCy 284. 

Menaiitesy 34. 

Mercury y 195. 

Micay 50. 

Micaceous iron ore, 221. 

M tear ell y 45. 

caoutchouc, 172. * 

■■■■ ■■ pitch, 170. 

tar, 169. 

Molybdenay 279. 

Molybdat of lead, 243. 

MoraJ'y iron ore, 227. 

Mouldy 125. 

Mountain blue, 2io. 

green, 211. 

Mountains y different, p. 240, 
note. 

Mulleuy 149. 

Muriat of antimony, 23a, 
Mufeovy glafs, 50. 

Myrfeny 81. 

N. 

Naphihoy 167. 

Nickel ochre, 268. 

O. 

Ohftdiany 33. 

Olive copper ore, 21 31 
Olivine y 83. 

33 * 

Orpimenty 238. 

Oviform, 96. 

Oxygenated carbonat of copper, 
2 11. 

P. 

Pechblendcy 280. 

Peridot y 83. 

Pelrilite, 
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Pctfilite, n*^ 5^‘ 

Petroleum^ 1 68* 

Petri^kxf 41* 

Phojphat of lead, 240, 
PhtiJphortUy 98,. 

Pierre a fafil, 32, 

de croix, 47. 

P0orm^ 225. 

Pltchjlone-i 34. 

Pii2tlnumy native, 193- 

PlumlfijgOy 2 J 7* ;\t 

Piumliferom antimoinatcd fj'Iver 
ore, 234. 

Plump fe antjmonjal ore, 25Q-,,.;. 
Porphyry^ I5T- 

■ fhiftofe, 40, 

PotJiGnej j6* 

Pre/mlief 72. 

Puddwg-JIone^ ^ 3 ^' 

Pumtciy 157# 

Pu%%olann<^ 15^* 

PynU^^f 2t6* 

Pyromachus^ 32# 

Pyroxen^ 87. 

^uart^-i 30. 

^ — ■ — elafUc, 5 1 » 

R, 

Realgar^ 259* 

Red antimonial ore, 25 1* 

— — chalk, 121. 

— ■ copper glafs, 208- 
— iron ore, 224. 

^■1 lead ore of Liberia, 289. 
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Red filver ore, rpr* 

Redd/e, r2i. 

RoeJ^ cryftal, 30* 

Rubefltie^ 394 
Rufyf 28. 

— — * balafg, 28* 

Bohemian, 30- 

occidental, 36. 

— ~ o£tohedral, 28* 

oriental, 25* 

fpindl, 28* 

S. 

JSipgrttiie^ 283* 

227* 

Sim^one, 131, 

Sapparr, 74, 

oriental, 25, 

occidental, 36. 

Scapiform iron ore, 225,- 
Seafr&thi 8e* 

SeUnhef 97. 

Serpeniine^ 75* 

Sht/Ier fpar, 54, 

Shipuj^ argillaceous, 79, 

S^orlt 464 
green, 73, 

— prifmatic hexagon, 52* 

— red, 39, 283. 

Soorkte^ 384 
Slemiet 142* 

SdeXf 32, 

Si/keous fpar, 78. 

SilveTt native^ 184, 

SwGpky 30. 
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Slate^ 79. 

Smurixgdkef 8o, 

Sommlie^ 37^ 

SouTidf 18* 

Sparry iron ore, 227* 
Specular iron ore, 221* 

* laminated, 221* 

Spluelif 28. 

Siaurolitef 62^ 

Staurolit/^ej 47* 

Siaurohdcf 47* 

Sfealhes^ 82, 

Sil/litef 67. 

Sirea^y 9* 

Str&niltesy carbon at of, lo^* 

fulphat of, 107. 

Stru^urCi ly* 

Suip/jat of lead, 244* 

zinc, 247* 

Suiphiry J6I4 
SurJacCf 6* 

Swampy iron ore, 236* 
S^m^onef 96. 

T- 

Talcy 5I4 
TaleifCy 5 r- 
Tel^af 25, 
texture 14. 

Phaiiitey 73, 

^humerjlmicy 71* 

Ttih 129. 

pyrites, 2 5 1. 

Tinjlane^ 232. 
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^ilanUe^ m 
Topa^Cf ancient, 83* 
falfe, 30, 

occidental, 3d 

oriental, 2 5, 

^ — I Saxon, 36. 

Pourmallne^ 48, 

Pranjparencyy 7. 

*Trapy 146, 

Pripoliy 44. 
fitfay teftaceous, 96* 

7 kngsUuy 277, 

V. 

Pefu^larif 60. 

Pltreom filver ore, 187* 
copper ore, 204* 

F ^kanlc allies, 1 5^84 
Uranktc ochre, 281, 

W. 

JVackeuy 148, 

IVbke copper ore, 205, 

— — lead fpar, 239* 

Witheritey lo2. 

Wolfram^ 276. 

Waodtluy 231* 

y. 

TamllUy 7 r 4 
Teller chalk, 122* 

copper ore, lc8; 

Z* 

XcoUiCy 66* 

XellerdtUy j2. 

Zircon j 93. 
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Mirabeau. MIR A BEAU ( Hon n ore Gabriel, Compte de), well 

known both by his writinga and the adive part which 
he took in bringing about the French revolution, was 
born in 1749 of a noble family. Throughout life he 
difplayed a fpirit averfe from every rdtraint, and 
one of thofe unhappy gen in fes in whom the mod bril- 
liant talents ferve only as a fconrge to themfclvea and 
all around thenii It is told by his democratical pane- 
gyrics, as a wonderful proof of family tyranny under 
the old government, tliat not lefs than 67 kUres de ca- 
chet had been obtained by Mirabeau the father againil 
this fon and others of his relatives* This (lory, if true, 
proves, with at lead equal force, wliat many anecdotes 
confirm, that, for his fhare of them, the fon was not 
lefs indebted to his own ungovernable difpoikion than 
to the fe verity of his parent. He was indeed a monder 
of wickednefs. Debauchery, gaming, impiety, and eve- 
ry kind of fenfuality, were not enough for him* lie 
was delUtute of decency in his vices ; and to fupply his 
peaces, fcrupled not to perform tricks which would 
difgrace a thief-catcher. His father and mother difa- 
greeing, commenced a procefa of feparation ; when Mi- 
rabeaUj jud liberated from prifon for a grofs mifde- 
meanor, was in want of money* He went to his father, 
Tided w ith him againft his mother, on whom he poured 
ii. torrent of invcdliycs 5 and, for jqo guineas, wrote his 
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father’s memorial for the court- He then went to his Muabcau. 

mother ; and by a fimilar coiidu£l got the fame fum ^ 

from her ; and botli memorials w ere prefented* That 

the father of fuch a man fhould frequently get him 

fhut up in prEfon, can excite no furpiife i for coiiiine- 

nieiit only could withhold him from the perpetration of 

crimes. 

The talents of Mirabeau led him frequently to em- 
ploy his pen ; and his publications form the chief e]j£>- 
chas of his life* His fird publication was, 1* pphl fur 
Ic Bejpoiifmey “ An ElTay on Defpotifm,"^ in 8vo. 

Next, in one ofhis conhnements, he wrote, 2, a work 
in two vols Bvo, On Lettres de Cachet* 3* Con/ideratkm 
fur POrdre de CmdtmaiuSy 8vo* A remonftrance againd 
the order of Cincinnatus, propofed at one time to be 
cdablinicd in America. The public opinion in Ame- 
rica favoured this remondrance, and it proved effeduaL 
4* His next work was in favour of the Dutch, when 
Jofeph II, demanded the opening of the Sheldt, in be- 
half of the Braban^ons. It is entitled, DoutesfurU 
Llherte ds P Ff canty 8vo- 5, PeHre Pmpersur 
feph I L fur fon Reglemeni concernant PEmlgrailont a 
pamphlet of forty pages, in Svo. 6. Pe la Caffe 
d^Efcompte ; a volume in 8vo, written againft that dla- 
bliiliment. Pe la Panque d^ Mfpagney 8vo ; a remon- 
ilrancc againft edaUifliing a French bank in Spam. A 

conU’Cverfy 
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Cf^titroveirfy arifing upon this fubje^b, he wrote again 
upon it. 8* Two pamphlets on the monopoly of tlie 
water company in Paris* 

Soon after the publication of tijefe works^ he was 
fent in a public character to the court of Berlin; vvhere 
he conduced the king's affairs juil as he had formerly 
done thofe of his father and mothecj fully ready to fa- 
criftce all partiesj and to fell himfelf to the higheft bid- 
der. With fuch a difpofition, he could not long avoid 
the notice of the Pru Ilian illumiiiees; and Nicolai Blef- 
tcVf GeJicke, and Lpeuchrenring, fooii became his con- 
ftarvt companions* At Brunfwick he met w'ltK Mau- 
villon, the worthy difdpic of Philo Knigg, and at that 
time a profelTor in the Caroline college* This was the 
man who initiated the profligate Marquis in the kft 
myflevies of illuminifm. 

Mirahcau wns fUll at Berlin when Frederick II, died. 
That monarch, as is well known, was a naturnlift, who, 
holding this life for his all, encouraged the propagation 
of infidelity in his dominions, from which refulted the 
very worfi confequeoces to the peace of fociety. Of 
this truth his fucceflbr Frederick William was duly feu- 
fible ; and determined to fupport the church eftablilh- 
ment in the moft peremptory manner, confident with 
the principles of religious toleration* He publillied, 
therefore, foon after his accelfion, an cdidl on religion, 
which is a model worthy of imitation in every country ; 
but it was attacked with the greateft virulence in num- 
berlefs publications. It was called an unjuftitiahle ty- 
ranny over the confciences of men ; the dogmas fup- 
ported by it were termed abfurd fuperltitions ; the 
king's private chai-acler and his religiolis opinions were 
ridiculed and fcandaloufly abufed. The moft daring of 
thefe attacks was a colkftion of anonymous letters on 
the conftitution of the Prufilan fiates, univerfally be- 
lieved to be the compolition of Mirabeau, w^ho certainly 
wrote a French tranflation, with a preface and notes 
more impudent than the work itfelf. The monarch is 
declared to be a tyrant ; the people of the Pmflian do- 
minions are addrefled as a parcel of tame wretches, 
crouching under oppreHiou ; and the inhabitants of Si- 
lefia, reprefented as ftill in a worfe condition, are re- 
peatedly called upon to roufe themfelves, and afTert their 
rights. 

About this time he publifhed, 9. An EJlit fur h 
des Ilhmtnh ; one of the llrangeft and moft impu- 
dent books that ever appeared. In it he deferibes a 
fedt ejeifting in Germany, called the ^ and 

fays, that they are the molt abfurd and grofs fanatics 
imaginable, waging war wuth every appearance of rea- 
fon, and maintaining the moft rUkahus 
He gives Tome account of thefe, and of tlieir rituals 
and ceremonies, as if he had fe,cn them all ; yet no 
fuch fociety as he deferibes evereKifted ^ and Mirabeau 
employed his powers of deception, merely to fereen 
from obfervation the real illuminate by holding out to 
the rulers of Hates this ignh faluus of his own brain. 
For a while the cfTay certainly contributed to blind the 
eyes of the German princes ; and Nicolai, with others 
of the junto, adopting the whim, called Mirabeau's fa- 
natics Obfeuranten^ and joined with him in placing on 
the lift of Qhjeuranim feveral perfons whom they wilhed 
to make ridiculous. 

Long before his initiation in the myfteries of illu- 
minif^i, Mirabeau had been acquainted with all the re* 


volu lionary powers of the mafonic lodges ; nor dJd he, MiraW^, 
w'hen initiated, undervalue thofe which flowed, or might ~*v^— ^ 
flow, from Weifhaupt'e inventive genius. On his re- 
turn to France, he began to introduce the new myfte- 
rles among fome of his mafonic brethren. His firft af- 
fociate was the Abbe Talleyrand de Perigord, who had 
already begun to adt the part of Judas mtlje firit order 
of the church. But to have only introduced the my- 
fteries waa not fufticient for the Marquis ; he w ould 
have teachers come from Germany, who were better 
verfed than be was in the illuminizing arts. Weil ac- 
quainted with the reaforts that had induced the chiefs 
of the order to defer the converfion of France, he 
found means to convince them, that the time was now 
come for the accompliflimeiit of their views ; and at his 
requeft a deputation w^as Cent by Spartacua to illumi- 
ntze that great kiugdotn* See Icluminati, n“ 40, 

41 , ^uppL 

When the afTcmbly of Notables was convened at Pa- 
ris, Mirabeau foretold that it would focn be followed 
by a meeting of the Stales ; and at that period he pub* 
lifticd a volume againfl the ftockjobbing, then carried to 
a great height, in tilled , 10. Demndathn ih agiotage 
au R.oe d a V^JfemhUe de Notables^ 8vo. A id ire de 
cachet was ilTued againft him in confequence of this pub- 
lication ; but he eluded purfuit, and publifiied a pam- 
phlet as a fequel to the book. His next work was 
againft M* Necker, 11. Lettre a M* de Crdelle^ fur 
V Adfmmjlration de Necker^ a pamphlet in 8vo, 12. 

A volume in 8vo, againil; the Stadtholderlhip ; 

Bataves^ fur le Stadthmderat^ 13. OhfcrDailms fur la 
nmifon deforce appellS Bicetre\ an 8vo pamphlet* 14- 
An other tradf, in titled, Confelh a un jeuns Prince qui 
fent la nece^ti de ref acre fan education, jy* He now 
proceetkd to a larger and more arduous work than any 
he had yet publifhed, on the Pruflian monarchy under 
Frederick the Great : De la Monarchk Prufflenne fou$ 

Frederic !e Grandj 4 vols, 4 to, or eight in 8vo. In 
this work he undertakes to define precifely how a mo- 
narchy ftiould be conftituted* When the orders were 
ifTued for convening the States-gcneral, Mirabeau re- 
turned into Provence; and at the fame time publiflied, 

16. Hifotre S^terdte de la Cour de Berlin^ two volumes 
of letters on the Secret Hiftory of the Court of Berlin* 

This work was condemned by the parliament of Paris, 
for the Liiireferved manner in which it delivered the cha- 
rade rs of many foreign princes. As the eledtioiis pro- 
ceeded, he offered liimfelf a candidate in his own order 
at Aix ; but he \vas fo abhorred by the nobleffe, that 
they not only rejeded him, but even drove him from 
their p re fence* 'I his affront fettled his mcafures, and 
he decennined on their ruin. He went to the commons, 
difclaimed his being a gentleman, fet up a little ffiop in 
the market-place of Aix, wliere he fold trifies ; and now 
fully refolvtd what Hue he fhould purfue, he courted 
the commons, by joining in all their exedfes againft the 
noblefle, and was at kft returned a member of the af- 
fembly. 

In conrequence of this, he went to Paris ; where the 
part he took was adive, aqd fuch as tended, in general, 
to accelerate all the violences of the revolution. He 
now publifhed, periodictlly, 17, his Ldires a fee Com^ 
tiers to his Conftxtuents, which fornu, when 
colleded, 5 vols 8vo. It is fuppofed, that the fatal 
mcafurc of the jundbn of the three orders into one na- 
tional 
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tional afTemblyj was greatly promDted by thefe letters. 
MiOrsi. 'phe public events of thefe times, and the part taken m 
them by MiiabeaUj are the fubje£l of general hillory. 
He lived to fee the conilitution of 1789 eftablilhed, but 
not to fee its confequences— the deitruftion of the mo- 
narchy, the death of the king, and the ruin of ail pro- 
perty I He was accufed, as well as the duke of Or- 
leans, of hiring the mob which attacked VerfaiUes on the 
^thand 6tli of October 17891 but wdth him was alfo 
acquitted by the tribunal of the Chatelet. The domi- 
nion of his eloquence in the National AfTtmhly had 
long been abfolutc, andj on the 29th of January 1791, 
he was eledfed prehdent. At the latter end of March, 
in the lame year, lie was feized by a fever, and died on 
the ad nf April. 

The talents of Mirabeau will not be doubted, though 
they were certainly rather brilliant than profound. To 
be noticed, and to lead, were the foie objects of his am- 
bition; and for the attainment of them, he took the 
fide of the difeontented, as the heft field for Ins match- 
iefs eloquence. Yet there was no man more devoted to 
the principles of a court than this MaE-quiH, provided he 
could have a (hare in the admiiiifiration ; and a ihare he 
would have obtained, if any thing moderate would have 
fatisfied him : But he thought nothing worthy of him 
but a place of a£J-ive trufl, and a high department ; na- 
tions which all knew him not qualified to fill. Want- 
ing knowledge of great things, he w^as learned only in 
the bu filing detail of intrigue, and would, at any time, 
have facrificed his d care 11 friend, and the interefis of his 
eountry, for an opportunity of exercifing his brilliant 
eloquence, and indulging his propenfity to fatire and 
lampoon. But the greateU obfiacle to his advancement 
under the old government was the abjed worthlrlTnefs 
of his charadfer. Drinking was the only vice in which 
he did not indulge ; and from this he was refi rained by 
his exhaiified confiitution. To his brother, the Vifi 
count, who was frequently intoxicated, the Marquis 
one day faid, “ How can you, brother, fo expofe yoiir- 
felf? What (replied the Vifeount) ! how infatiable 
are yon? Nature has given you every vice; and having 
left me only this one, you grudge it me! 

MISTRAL, the name of a wind, w'hich is men- 
tioned in almoll every account that we have of Pro- 
vence, and which is remarkable for blowing almofi the 
whole year from north-wefi or wefi-north-w tfi, in a cli- 
mate where the wind fliould be variable. It is faid to 
contribute to the falubnty of the air, by difperling the 
exhalations of the mar Hits and fiagnant waters, fo com- 
mon in the fouth of Languedoc and Proven, ce; hut at 
times it is ^io very injmious, or at lead very !t:ibuble- 
fome. It is not, however, on either of tbefe accumYts 
that it is introduced into this Work, but for the fake 
of the caufes afiigntd by fiauirure for its cotillancy, 
which may be applied to other wunda that nearly re^ 
femble it ; and w hich he found might be reduced to 
three. 

“ The firffc and moft effectual caofe (he fays) is the 
fituation of the Gulf of Lyons, the banks of which are 
the principal theatre of its ravages. This Gulf, in 
fa a, is fituated at the bottom of a funnel, formed by 
the Alps and Pyrenees. All the winds blowing from 
any point between weft and north, are forced by thefe 
mountains to unite in the Gulf. Thus, winds which 
would not have prevailed but at one extremity of the 
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Gulf, or even much beyond it, are obliged to take this Mifiral 
route, after having undergone the repercufilon of thefe 
mountains ; and the middle of the Gulf, inftead of the , 
calm which it might have enjoyed, is expo fed to the “ 
united efforts of two ft reams of wind, defeending in dif- 
ferent diredions. Hence arife thofe whirlwinds which 
feem to charaaerlfe the mifiral, and appear to have in- 
duced the ancients to call it Chriifs, ii turbwe £]us at 
'veriigme. See AuL ]. ii. cap. 22. 

** Tile fecund caufe is, the general dope of the 
grounds, defeending from all fides towards the Gulf; 
which becoming all at once lower and more foutheriy 
than the lands extending behind it, is, from thefe joint 
circumlbnces, rendered the hottefi point of all the ad- 
jacent country : and, as the air oil the furface of the 
eatth always tends from the colder to the warmer re- 
gions, the Gulf of Lyons isaiflually the centre towards 
which the air from all colder points between eaft and 
weft muft piefs. This caufe, then, alone would be pro- 
ductive of winds direded to the Gulf, even if the re- 
percufiion of the mountains did not exert its influence. 

Finally, it is well known, that in all gulfs the land- 
winds blow more forcibly than oppofite to plains ami 
promontories, whatever be the fit nation of thofe gulfs. 

1 apprehend, indeed, on liiia examination (fays our an- 
thorj, that this cauie is blended with the preceding ; 
but m the faa is generally admitted, and in fome cafe» 
can be explained only by reafons drawn from theeffc^is 
of beat, it may not improperly, perhaps, be diftin£lly 
mentioned. It is, at leaft, ueceftary to fuppofe, that 
fevcral canfes produce the mifiral, in order to under* 
ftand why, notwithftandmg the variablenefs of the fea- 
fons and temperatures, that wind is fo fmgnlarly con- 
ftant in Lower Languedoc and Lower Provence. A 
very remarkable infiance of this conftancy is recorded 
by the Abbe Papon, in his buoyage de tom. 

ii. p. 8r. He alTerts, that during the years 1769 and 
177c, the mifiral continued for fourteen months fuccef- 
fively. But the three caufes which I have ftated, taken 
feparately, will explain its frequency, and, united, will 
account for its force.” 

MIX r Angle, or Figure^ Is one contained by both 
right and curved lines. 

Mixr Number^ is one that 13 partly an integer and 
partly a fradion; as 

Mi XT Faiwt or Pjoporiwrjj is when the fum of the 
antecedent and confequent is compared with the differ- 
ence of the antecedent and confequent ; 
if I :9 

, 5 « if d ' ^ ^ ^ 
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then 
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MOCAifcibiE^lAH, hi Bengal, revenue fettled by a 
di V i fi on of t .pf oducCii < 

MOCHULICAH, bond or obligation. 

MOERIS, a lake in Egypt, occafionally mentioned 
in that article (i«ryr/.), and generally fuppofed the 
production of human art. Of this, however, Mr Brown 
fays it bears no mark. The fhape,.a3 far aswasdiftin- 
guifliable, feems not inaccurately laid down in D"An* 
ville’s map, unkfs it be, that the end neareft the Nile 
fhould run more in a north- wefi and foutb-eaft direc- 
tion. The length may probably be between 30 and 40 
miles ; the breadth, at the wideft part he could gain, 
was 5000 toifes, as taken with a fextatit ; that is, near- 
ly 



•MOL [ 2^4 ] MOL 


Mofuffcl ly fix luHes. The utmoft poffible extent of circuit 
Mtllcj Courfe be leagues. On the nortli*eaft and 

■ fouth is a rocky riJge, in every appearance primeval. 
In (hort, nothing can prefent an appearance more un- 
like the works of men. Several fifhermen, in mifcrable 
boats, are condantly employed on the lake. The wa- 
ter is brackifli, like mod bodies of water under the fame 
circumftances. • It is, in the language of the country, 
Blrkct-el-herun^ probably from its extremities bearing 
fome refemblance to horns. 

MOFUSSEL, a relative term, fignirying the fnb- 
ordinate lands or ditlricls, oppofed to S udder, which 
is the head. 

MOHACZ, Mohatz, or Moho%^ a town in the 
Lower Hungary, upon the Dauul>e, between the river 
Sarwizu to the north, and the Drave to the fouth ; four 
German miles from either, iix from Effeck to the north, 
and nine from Colocoa to the fouth. This otherwife 
fmall place is memorable for two great battles here 
fought ; the fird between Lewis king of Hungaiy and 
Solyman the Magnificent, in 1526: in which that un- 
fortunate Prince Lewis (being about 20 years old), 
with 25,000 men, fought 300,000 Turks; when, be- 
ing overpowered by numbers, 22,000 of the Chridian 
army were flain upon the place ; 5000 waggons, eighty 
great cannon, 600 fmall ones, with all their tents and 
baggage, were taken by the vidlors ; and the King, in 
his flight over the brook Ciirafs, fell into a quagmire, 
and was fwallowcd up. After winch, Solyman took 
and flew 200,00b Hungarians, and got fuch a footing 
in that kingdom, that he could never be expelled. This 
fatal battle was fought Oclober 29. The fecond, in 
fome part, retrieves the lofs and infamy of the former. 
The Duke of Loraiue being fent by the Emperor, with 
exprefs orders to pafs the Diavc and take Effeck, bis 
bighnefs, July 10, 1687, with great difficulty paffed 
that river, then extremely fwelled with rains ; but find- 
ing the Prime Vifier encamped at Effeck, with an army 
of 100,000 men, fo drongly, that it w'as not poffible 
to attack him in that pod without the ruin of the Chri- 
dian army, he retreated, and repaffed it the 23d of the 
fame month ; where, upon the 29th, the Prime Vifier 
paffed that river at Effeck; and Upon Augud 12th, 
there followed a bloody fight, in which the Turks lod 
ICO pieces of cannon, 12 mortars, all their ammunition, 
provifion, tents, baggage, and treafure, and about 8coo 
men upon the place of battle, befides what were drown- 
ed in paffing the river, which could never be known. 
After which vidlory, General Dunewalt, September 
30th, found Effeck totally deferted by the Turks, and 
took pofTeffion of it. 

MO HER, in Bengal, a gold coin, worth about 33 
{hillings. 

MOHERIR, a writer of accounts. 

MOINEAU, a flat badion raifed before a curtin 
when it is too long, and the badions of the angles too 
remote to be able to defend one another, SometinieR 
the inoineau is joined to the cuitin, and fometimes it is 
divided from it by a moat. Here mufquetry are placed 
to fire each way. 

MOLE (See Talpa, Encycl), is an animal exceed- 
mgly troublefome, both to gardeners and farmers ; and 
there are perfons who contrive to make a livelihood by the 
trade of mole-catching* Thefe men, it is well known, 
arc generally quacks and cheats ; and the fecrets which 


they fell for extn*pating thofe dedrudlive animals are of M«Ie. 
very little avail. Even poifoii feJdom produces any con- w-v— 
fidcralde efieeft ; becaufe the mole, while it does not 
drink, lives only on roots and worms. Under the word 
Mole [Encycl ), fome directions will be found for clear- 
ing fields of this dellruitive animal ; but the followi^ig 
are perhaps preferable, as they feem to have been the 
refult of much cxpenence ; 

Immediately at day-break, it will be neceffary to 
make a tour round the garden or meadow, from which 
it is wiftied to extirpate the moles ; for at that time 
they will be all found at work, as may be feen by the 
hills newly thrown up. If the perfon is then clofe to 
the hill, he mufl proceed as the gardeners do, and turn 
up with 3 ftroke of the fpade the hill together with the 
digger. The palTage is then cut through before the 
animal is aware of the attack ; and therefore it has not 
power to efcape. If the mole-hill be frefli, even though 
the animal may not be throwing up earth, the perfon 
ought not to lofe his time in waiting, but fliould imme- 
diately proceed to the operation above-mentioned. 

If you find a frefh hill Handing by itfelf, which feema 
to (hew by its fitiiation that it has no communication 
with any other, which is alw'ays the cafe when the mole 
has worked from the furfacc downwards in endeavour- 
ing to procure a more convenient habitation, after the 
hill has been turned up with the fpade, a bucket of 
water fliould be poured over the mouth of the paffage. 

By thefe means the animal, wdiich is at no great dif- 
ftanc, will be obliged to come forth, and may be eafily 
caught with the band. 

You may difeover alfo whether a hill has any com- 
munication with another, if you apply your ear to it, 
and then cough or make a loud noile. If it has no 
communication with the neighbouring hills, you will 
hear the terrified animal make a noile by its motion. It 
will then be iinpoffible for it to cfcape ; and you may 
cither pour water into the hole, or turn up the bill with 
a fpade, until the mole is found ; for, in general, it nc- 
Ter goes deeper into the earth than from fifteen to eigh- 
teen inches. 

When any of the beds in a garden have been newly- 
watered, the mole, attradled by the coolnefs and moi- 
flure, readily repairs thither, and takes up its refidence 
in them, making a paffage at the depth of fcarcely an 
inch below the lurface. In that cafe it may eafily be 
caught. When you fee it at work, you need only 
tread behind the animal with your feet on the paffage 
to prevent its retreat, and then turn up the hill with a 
fpade ; by which means you will be fure to catch it. 

When you dig after it with a fpade, tlie animal force* 
its way downwards into the earth in a perpendicular di- 
redion, in order that it may the better efcape the threa- 
tened danger. In that calc it will not be neceffary to 
dig long, but to pour water over the place, which will 
foon make the animal return upwards. 

People, in general, are not aware of the great mif- 
ebief occafioned in fields and gardens by theie animals. 

We arc, however, informed by Buffon, that in the year 
1740 he planted fifteen or lixteen acres of land with 
acorns, and that the greater part of them were in a 
little time canied away by the moles to their fubterra- 
ncan retreats. In many of thefe there were found half 
a bufticl, and in others abufhel. Buffon, after this cir- 
cumllance, caufed a great number of iron traps to be 

conftruiSed ; 




















